Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


► 


■,'  -Ajt^^-Sl'l 


0 


•  0 


X 


•#•" 


1 


t 

*  **  .' 

•  ■  * 

•    >  > 


.   ' '\ 


%  • 


f 


.    .» 


rv^        r  V  *«,•*     • 


•»^  »•>*•«« 


»  •  «  •♦ «  «  to 


» 


ji^: 


..'»'• 


.it 


»'. 


•  fV 


■? 


T     V 


* .   *      •     *  A 


..? 


"r 


\'* 


,1* 


.>■ 


^r 


/'      ' 


/ 


/        '/.,/,' 


f,    '  **, 


u^ 


-'«■■. 


?    . 


% 

-*>. 


•   r»^' '      '*-»--■ 


■J:  •  .♦'■ 
,1' 


VI' 


f£7/'-_:AJi'ffw//X  ./.', 


f  .        ,  THE 

PHILOSOPHICAL  MAGAZINE: 


COMPREHENDING 

THE  VARIOUS  BRANCHES  OF  SCIENCE, 

THE  LIBERAL  AND  FINE  ARTS, 
AGRICULTURE,  MANUFACTURES, 

AND 

COMMERCE. 


»♦» 


BY  ALEXANDER  TILLOCH, 

HONORARY  MBMBER  OP  THE  ROTAL  IRISH  ACADEMY,   &C.  ficC.  &C« 


**  Ncc  araneanim  fane  teztut  ideo  melior,  quia  ex  fe  fila  gignunt«    Nee  note  ] 
▼ilior  quia  ex  altenis  iibamus  ut  apet^"  »  Just.  Lirs.  M^Mtt,  PoUim  lib.  !•  cap.  u 


VOL.  XV. 


LONDON: 

Printed  for  Ali:X*ander  Tjlloch; 

And  Sold  by  Melfrs.  Richardson,  Cornhill;  Cadell  and  Davies,  Scrani; 

Longman  and  Rebs,  Pater-nofter  Row;    Dibrett,  Piccadilly; 

Murray,  No.  32,  Fleet- ftrcct ;   Symomds,  Pater-noiter 

Row;  Bell,  No.   148,  Oxford-ftrcct ;  Vernor 

and   Hood,    Poultry  ;     Hard  in  o,    No.   36, 

St.  James's-ftrect ;  Bell  and  Bradputx, 

Edthburgh;  Brash  and  Re  id,  Glafgovri 

and  W.  Gilbert,  Dublin. 

1803. 
imih  Mul  Taykr,  JPrinters,  ClMtny-LtM^ 


i-lfcb 


CONTENTS 

OF    TH  B 

FIFTEENTH   VOLUME. 


I.  UN  Indian  Dogs.    By  Dr.  Barton,  of  Pbiladelpbia 

Page  1 

II.  An  Account  of  a  new  Method  of  fupplying  Diving-bells 
with  frejh  Air.     By  Robert  Healv,  A,B  9 

III.  On  Painting,     jBy  iWr.  E.  Dayes,  Painter  12 

IV.  Experiments  on  the  Colouring  and  Mordant  Property  of 
the  Oxide  of  Molybdena.     J5>'  M.  D.  Jaeger  15 

V.  Remarks  on  the  frefent  State  of  Aerojlation.  By  Mr^ 
G.J.Wright  -  -       .       -  19 

VI.  A  Sketch  of  the  Geography  of  Cochin  China ;  fome  Par- 
ticulars  relative  to  the  ManrierSy   Cujloms^  and  Htftory  of 
the  Inhabitants  ;   and  a  ftnv  Confiderations  on  the  Import^ 
ance  of  forming  an  EJlabli/hment  in  ihat  Country  32 

VII.  Report  presented  to  the  Clafs  of  the  Exatt  Sciences  of 
the  Academy  of  Turin,   l^th  Augufl  1802,  in  regard  to 
the  Galvanic  Experiments  made  by  C.  Vassali-Eandi, 
GiULio,    and  Rossi,    on   the   lotb   and  i^th   of  the 

fame  Month,  on  the  Head  and  Trunk  of  three  Men  a  fbort 
Time  after  their  Decapitation.     JByC.GiULio  38 

VIII.  A  Review  of  fome  Experiments  which  have  been  fup^ 
pofed  to  di/prove  the  Materiality  oj  Heat.  By  William 
Hbnry  -  -  -  45 

IX.  Report  made  to  the  Philofophical  and  Mathematical 
Clafs  of  the  French  National  Injiitute  in  the  Sitting  of  Au* 
gujl  18,  entitled  A  Tour  to  Upper  Egypt  above  the  Cata^ 
rafls  of  Sienne,  with  Ob/ervations  on  the  different  Kinds 
of  Senna  nfed  in  Commerce.  By  C.  Dessessartz  and 
Ventenat  -  -  -  ^55 

.X.  Biographical  Accountof  MxTTHE'^BoVLTO'Sy  Efy.  59 

XL  On  the  Effetls  of  Elder  in  prefcrving  Plants  from  Infetls 
and  Flies.     By  M.  Christophe  6ullet  63 

XII.  Reply  to  a  Charge  of  Plagtarifrij  brought  by  Mr. 
Henry  Clarke  againjl  W.  Dickson,  LL.  D.  Com- 
municated  in  a  Letter  from  the  latter  to  Air.  Ti  L  LOCli   65 

Xrri.  A  general  View  of  the  Coal  Mines  worked  i/i  France, 
of  their  different  Produtls^  and  the  Means  of  circulating 
them.  By  C.  Lefebvre,  Member  of  the  Council  of 
Mi?ieSy  of  the  Phiiomatic  Society,  &c.  (Sc^  -  70 

Vol.  XV.  No.  60.  a  XIV.  On 


CONTENTS. 

X'V.  OnCc-ich.  B/Thomas  Telford,  E/y.    Page^^ 
y.  '\\   /'  "^ tt /.:..;• :  '^f  learned  Societies  -  -  8o 

?\^.  Irt.yi'.u  J  \4  Ml  feel ianeous  Articles  -    ^       89 

>>^    '.    iJ;  ..',;  .'.;i  c/  Jir.  Pepys's  /flrg^^   Gahamc  Ap^ 


>  k  J  .^  k . 


>.\  i  : .  .C.K  jy\j  <.«  the  Method  of  determining  the  Difference 
fjf  Jj'-r'  :.\\:i  iffrt^en  Places  at  handy  from  the  obferved 
T'ut  :>  i,t  tU  !'A'/jn  f/jer  their  Meridians  \  with  a  De^ 
-f/. "/'»:•  \'j\  cr.d  J^x^/njfJe.  By  Mr,  Gavin  Lowf.  97 
i'X.  <yfi  u.t  Prcluralum  of  the  Uyacinthus  non/criptuSy  or 
c'  f/y,n  i^.ae'luliy  as  a  Suhjlitute  for  Gum- Arabic.  By 
/Jr. 'J';-Uoj  %s  Willis,  of  Lime- Street ,  London        103 

>1X.  On  the  Ldulcoration  of  FiJh'Od.  5y  Robert  Dos- 
^\y.,  Efi.      •  -  -  '      -  105 

y^W.  (jn  Painting.     By  Mr.  E.  Dayes,  Painter  I15 

XXIl.  JilemoJr  on  the  comparative  ^In atomy  of  the  EleSlric 
Of:{ans  of  tie  TcYvcdo,  the  Gymnotiis  efeftricus  and  Si- 

lljri  »  cicctiicns.       />>'  E.  GeoFFROY  -  120 

XXlil.  On  Indian  Dogs.    By  Dr.  Bauton,  of  Philadelphia 

XXIV.  A  fJjort  Account  of  the  Improvement  in  Circular  Ar~ 
cf.iteiiure  viade  by  Colonel  Ta'VW  \M  -  143 

XXV.  On  the  Freezing  Point  of  Tin^  and  the  Boiling  Point 
0/'  Mercury ;  itnth  a  Defcrtption  of  a  Selfregijlering  Ther^ 
inometer  invented  by  Mr.  J  am  Ks  Crichton,  0/'  Glaf 
iroiu  -  -  -  -  147 

XX  NT.  Memoir  on  J  he  Chemical  Nature  of  ylnts^  and  the 
f.niuliancuis  Exijlence  of  two  Vegetable  Acids  in  thefe  In- 
Ji'^fs.     /iv  A.  F.  FouucROY  -  -  148 

XXVif.  On  the  Property  which  the  Acetic  Acid  pojfejfes  of 
dtff hiving  Camphor  and  various  effential  Oils  156 

XXV HI.  yl  gtucral  Vicru  of  the  Coal  Mines  'worked  tjt 
France^  of  tbtir  different  Products,  and  the  Means  of  circu- 
lulihir  thtm.  By  C.  J^KFEIJVRK,  Member  of  the  Council 
(f  Mines,  of  the  Phih.mo tic  Sonet y^  &^c.  &fc.  158 

XX  fX.    Sketch  of  the  (Jtneral  Wtjlory  of  Mining  164 

XXX.  On  the  Converfion  of  Grafs  Land  into  Tillage ^  &c. 

i6y 

XX XT.    Ilij'ory  of  Ajironomy  for  the  Year  l8o2.    Read  in  the 

yl'l'in  .  I*.//  ff  Viirii^,  Dec,  ]0,  ty  .Ikkomh  La  lande  472 

XXXil,   \i.'i:ei  refptciivg  Ntic  Ihoks  -•  i8o 

\  X  X  J I  i .    / ' r'>.  't  Ci /;  /; .« .v  r.f  Lea  ined  .Soci. iies  -  1 8 1 

X  X X  [  V,  Iut(  liigt-nce  an  I  Mi/cellancous  At  tides  1 90 

XXXV.    Letter  from  Dr.  Barton  to  Prof e/Jir  Zi mm hk^ 

MANN,  on  the  fifci/ti/finrr  Pacultv  tchich  has  been  ajcribed 

tif  the  lliitlltjntiie,  and  ijthcr  American  Serpents  193 

XXXVl.  Ob^ 


CONTENTS- 

XXXVT.  Olfervaiions  on  the  diferent  Theories  of  Pbilofopiem 
to  explain  the  Pbanomena  of  Comhujlion*  By  Charlbs 
Portal,  £/y.  -  -  Page  ao9 

XXXVII.  H0ory  of  AJlrofumy  for  the  Year  i8o9.  B^ad  m 
the  Atbenteum  of  Paris  December  30^  by  Jeroms  La* 

LANDE  -  «  -  20^ 

XXXVIII.  On  tbe  Difapbearance  of  Satum*s  Ring  in  the 
Year  1803.     -^  P'l^ofefjor  J.  E.  Bode  -  ^19 

XXXIX.  On  tbe  Difappearance  of  tbe  Ring  of  Saturn,  By 
Van  Bebck  Calkoen,  Profejfor  of  AJlronomy  at  Lgr- 
den  ...  %%% 

XL.  Memoir  on  tbe  Fo/Jil  Caout^Cbouc,  or  Elaftic  BUumM 
of  Derbyfbire.    By  Faujas-Saint-Fond  %%$ 

XLI.  A  general  View  of  tbe  Coal  Mines  worJud  in  France^ 
of  tbeir  different  Products,  and  tbe  Means  of  circulating 
tbem.  By  C.  Lefebyre,  Member  of  tbe  Council  of 
Mines f  of  tbe  Pbilomatic  Society,  iSc.  CSc,  -  334 

XLII.  On  a  nezu  Kind  of  Painting  with  tbe  Serum  or 
ivatery  Part  of  tbe  Blood.  By  F.  Carbonel^  M»Dm 
of  Barcelona  •  -  240 

XLII  I.  On  tbe  Kind  of  Air-Furnaces  employed  in  Iron  Foun^ 
dries  for  cafting  large  Pieces  of  Ordnance^  Sbcftsfor  Milisp 
Cylinders f  and  otber  beavy  Articles.  By  Mr,  Davio 
MusHET,  of  tbe  Calder  Iron  tVorks  -  7^^ 

XLIV.  Obfervations  on  tbe  Freezing  of  Water  and  tbe  Na^ 
tureofSnow:  in  a  Letter  from  Prqfeffor  Driessem  to 
Dr,  Van  Marum  -  -  249 

XLV.  Obfervations  on  tbe  Lotus  of  Egypt.  By  Alirb 
Kaffenau«Delile,  Member  ojtbe  iTiflitute ojf  Egypi 

XLVL  Memoir  on  fome  Peculiarities  in  tbe  Anatomy  and 
Pbyjiology  of  tbe  Sbark,  particularly  refpeding  tbe  Pro^ 
duBion  of  its  Young.    By  Dr.  Mitchill^  of  New  York 

XLVII.  On  tbe  Management  and  Improvement^  by  Tillage^ 
of  old  Grafs  Lands  on  a  direS  Clay,  fucb  as  is  found  in 
tbe  tVilds  of  Surrey  and  Suffex  -  ;j68 

XLVIII.  Some  Account  0/  George  Pearson,  M,D. 
F.  R.  S.  &c.  (^c.  witb  a  Portrait  from  an  original  Painting 

XLIX.  Notices  refpeGing  New  Books  *  277 

L.  Pi  o:eedings  of  Learned  Societies  -  a8l 

Lf .  Intelligence  and  Mifcellaneous  Articles  -  283 

LI  I.  Letter  from  Dr.  Olbers  of  Bremen  to  Baron  Von 
Zach,  on  tbe  Stones  wbicb  bave  fallen  from  the  Hea^ 
vens       •  -  -  -  289 

LIIL  On 


CONTENTS. 

XIII.  On  ibe  Nervous  Power y  and  its  Mode  ofaBtng 

Page  293 

LIV.  Letter  from  Dr,  Bar  r o n  /o  Profejfor  Zi m  m er  m  a  n  n, 
tm  the  fafcinating  Faculty  wbicb  has  been  afcribcd  to  the 
Rattlefnakef  and  other  American  k>erpents  -  294 

LV.  A  Survey  and  Report  of  the  Coajh  and  Central  High- 

'lands  of  Scotland*,    made  by  the  Command  of  the  R'ghi 

Honourable  the  Lords  Commiffioners  of  his  Majejtys  Trea^ 

Jury  in  the  Autumn  of  iSou.     By  Thomas  Telford, 

Civil  Engineer,  Edinburgh,  F.  R,  S.  -  300 

LVI.  On  Winds.  By  Richard  Kirwan,  Efq.  LL.D. 
RR.S.  and  P.R.LA.  -  -  31I 

LVII.  Report  prefented  to  the  Clafs  of  the  Exaii  Sciences  of 
the  Academy  of  Turin,  January  13,  1803,  on  the  Action  of 
Galvanifm,  and  the  Application  of  this  Fluid  and  of  Elec- 
tricity to  Medicine.     By  A.  M.  Vassali-Eandi       31^ 

XVIII.  Account  offome  Remains  of  a  Species  of  gigantic 
Oxen  found  in  America  and  other  Parts  of  the  World.  By 
Mr.  Rembrandt  Peale  -  -  325 

XIX.  Defcr'jption  of  the  Nymphsea  Caerulca.  J5y  Julius 
Casar  Savignv,  of  the  Inflitute  of  Egypt  32J 

XX.  0/2  JV/r,  Grbathead's  Li/i-J8oiz/  -  331 
LXI.  A  general  View  of  the  Coal  Mines  worked  in  France, 

of  their  different  ProduSs,  and  the  Means  of  circulating 
them.  By  C.  Lefebvre,  Member  of  the  Council  of 
Mines ^  of  the  Pbilomatic  Society^  ^c.  &^c,  -         338 

XX I I.  Memoir  on  the  Stones  faid  to  have  fallen  from  the 
Heavens.  Read  in  the  French  National  Injlitute  by 
C.  VAUaUELIN  -  -  -  346 

XXII I.  Conjedures  on  ihe  Stones  which  have  fallen  from  the 
Atmofpbere.     JBy  Eosebius  Salverte  -         354 

LXIV.     Obfervations  on  the  Decompojition  of  the  Acelite  of 

Lead^   by  Zinc  in  the  metallic  State.     Read  in  the  Society 

of  Pharmacy  by  L.  Anthony  Planche  -  359 

LXV.  Proceedings  of  Learned  Societies  -  365 

XXVL  Intelligence  and  Mifcellaneous  Articles         -         370 


THE 

PHILOSOPHICAL  MAGAZINE, 


I.   On  Indian  Dogs.    By  Dr.  Barton^  of  Philadelphia*. 

At  would  require  much  obfervation,  many  experhnents,  and 
a  great  deal  of  time^  to  colle^l  all  the  neceflary  materials  for 
an  exa<St"hiftory  of  the  native  dogs  of  North  America.  [  am 
by  no  means  prepared  for  the  ample  ta(k.  My  objed,  in  the 
prefent  article,  is  much  more  limited — to  bring  together  a 
number  of  fcattered  fads  relative  to  the  origin  and  manners 
of  the  different  kinds  of  dogs  which  were  found  among  the 
Indians  when  the  Europeans  firft  took  pofTellion  of  the  coun- 
tries of  North  America.  In  the  inveftigation  of  this  inquiry 
I  cannot  pretend  to  be  very  methodical :  nQr  do  I  exped  to 
avoid  errors.  I  aim,  however,  at  corre£ting  fome  of  the  er- 
rors of  preceding  writers. 

It  has  been  aflferted,  by  many  hidorians  and  naturalifls, 
that  there  were  no  dogs  in  America  prior  to  the  difcovery  of 
this  portion  of  the  world  by  the  Europeans  f.  Mr.  Pennant, 
onejof  thefe  naturalifts,  remarks:  ^'  As  it  is  certain  that  the 
dog*of  North  America,  or  rather  its  fubflitute,  on  its  lirft 
diicovery  by  the  Englifh,  was  derived  from  the  wolf  tamed 
and  domeilicated,  fo  it  is  reafonable  to  imagine  that  of  South 
America  had  the  fame  origin^.'*  I  do  not  think  it  fuffi- 
ciently  afcertained  that  there  were  not  originally  in  America 
any  fpecies  of  dog  of  the  fame  (lock  as  thole  of  the  old  world. 
It  has  not  yet  been  proved,  that  the  dog  of  Newfoundland, 
of  which  I  am  after\vards  to  make  more  particular  ipention^ 
was  unknown  in  that  ifland  before  its  difcovery  by  the  Eu- 
ropeans. But  admitting  that  the  Newfoundland  fpecits  oi^ 
variety  originated  from  an  admixture  of  the  European  dog 
"with  the  wolf,  or  fome  other  native  animal  of  the  country, 
it  will  tlill  appear  fomewhat  probably,  that  the  Indian  dogs 
in  many  other  parts  of  America  were  not  fpecijically  difierent 

^  Communicated  by  the  Author. 

f  Acofta,  Gomara,  Herrera,  Joannes  Fabrii  ButfoQ/PcDDant^  &c.  &c. 

X  Hiftory  of  Qoadrnpeds,  vol.  i.  p.  137. 
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2  On  Indian  Dogs* 

from  thofe  of  the  old  world.  This  cjueftion  is  well  worthy 
of  the  attention  of  the  naturalift,  and  is  even  entitled  to  the 
notice  of  the  civil  hiiiorian  of  the  new  world. 

Tecbicbij  or  Alco. 

In  Mexico  and  in  South  America  there  was  a  fmall  fpecres 
of  dog,  which  Uie  Mexicans  called  techicbiy  and  the  Peruvians 
allcoy  or  alco.  This  is  particularly  mentioned  by  the  jefnit 
Jofeph  Acofta  *,  and  other  of  the  earlier  vifilors  of  America. 
The  alco  had  a  melancholy  afped,  and  was  perfeflly  mute^ 
or  dumb.  Hernandez  fpeaks  of  it  as  being  (imilar  in  nature 
and  manners  to  the  common  dogs  of  Europe,  and  not  very 
'different  in  form  f*  It  is  remarkat)le  that  Linnaeus  has  taken 
no  notice  of  this  fpecies,  though  he  fo  frequently  refers  to 
the  work  of  Irlernandez.  Mr.  de  Buflfon  has  confounded  it 
with  the  itzcuintepotzotlif  or  next  fpecies,  from  which,  how* 
ever^  it  appears  to  have  been  di(iin£l|.  Gmelin,  who  has 
fallen  into  a  (imilar  midake  (though  the  words  of  Hernandez 
are  fufficiently  plain),  confiders  the  a/co  as  a  variety  of  the 
canis  familiaris^  or  faithful  dog.  He  calls  it  canis  fami- 
liaris,  Americanus.  Although  I  have  little  doubt  that  the 
alco  was  a  true  canis  §,  1  think  it  is  too  (lightly  mentioned 
or  defcribcd  to  enable  us  to  determine,  with  as  much  cer* 
tainty  as  the  naturaliil  could  wifh,  whether  it  was  merely  a 
variety  of  the  common  dog,  or.  an  entirely  diftin£t  fpecies. 
It  is  to  be  regretted,  indeed^  that  the  naturalifts  who  vifited 
America  in  tlie  (ixteenth  century,  whild  the  alco  was  flill  a 
common  animal,  have  left  us  fo  much  in  the  dark  concern- 
ing its  origin  and  nature.  Owing  to  their  negligence,  we 
are,  at  this  diAance  of  time^  only  permitted  to  fay,  with  fome 
degree  of  probability,  what  it  was  not.  I  do  not,  with  Mr. 
Pennant,  think  it  probable  that  it  was  derived  from  the  wolf. 
Its  entire  mutenefs  is,  1  think,  greatly  oppofed  to  this  idea; 

*  The  Natural!  and  Morall  Hiftorie  of  rhc  Eaft  and  Weft  Indies,  &c. 
p.  30 It  201.  Englifli  trandaticn.  Loi]d«»n  1004. 

f  HlUoris  Animalium  et  Mincralium  Novs  Hifpanis  Liber  Unlcus, 
&c.  p   A,  7. 

^  Uiltoirc  NaturcUe,  &c.  torn.  xxx.  p.  200,  &c. 

§  J  ndcpendent  of  the  tc(iin)un\  uf  Heinandez,  there  would  fcem  to  be 
very  little  doubt  that  the  a/co  was  a  true  Ipgcics  of  canis,  and,  indeed, 
vcrv  fimilar  to  feme  of  our  fnldll  houft-dogs.  The  Spaniards,  according 
to  Clavigcro,  gave  it  the  name  of  ^^trro^  which  Hgntfics  a  dog ;  and  AcoOa 
ol'fervts,  th^t  the  Indians  called  all  the  do^s  which  were  brought  from 
Spain  a/  0,  fioin  the  refcmblancc  between  them  and  tLcir  native  animal. 
It  is  probable  that  the  Indians  in  fome  parts  of  South  America  had  after- 
wards (pcihapB  when^he  alio  i)ecame  either  very  rare, or  cxtin6l)  adopted 
the  Spanilh  word  peri  for  do^.  The  Jaioi,  in  Guiana,  ufed  this  word 
at  tcalt  as  eariy  as  1633.    De  Laet*s  Novus  Orbis,  p.  643. 

as 
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as  ig  alfo,  perhaps,  its  complete  domeftication.  If  it  were 
immediately  derived  from  the  wolf,  we  ought,  at  leaft,  to 
allow  the  Americans  fome  (hare  of  merit  for  the  fuccefsful 
pains  they  had  taken  to  reclaim  this  animal  from  the  wild 
ferocity  of  his  nature. 

This  fpecies  or  variety  of  dog  appears  to  have  been  pretty 
exlenliveiy  diffufed  through  the  fouthem  parts  of  the  conti- 
nent of  America,  and  certainly  exifled  in  fome  of  the  ifland$ 
when  they  were  firft  difcoverea  by  Columbus..  Peter  Martyr, 
and  after  him  other  hiftorians,  mention  the  difcovery  of  mute 
little  dogs  in  the  ifland  of  Juanna  in  the  year  i4Q9*  Martyr 
fays  they  were  deformed  in  (hape,  and  that  the  (avages  ate  of 
them  as  the  Europeans  did  of  goats*.  I  cannot  find  that 
this  fpecies  was  difcovered  among  any  of  the  Indian  tribes 
inhabiting  the  tra£l  of  country  now  called  the  United  States; 
It  is  not  certain,  indeed,  that  the  dogs  which  Soto  found  in 
Florida  were  not  of  the  alco  kind :  I  think  it  highly  proba- 
ble, however,  that  they  were  not,  but  that  they  were  much 
more  allied  to  the  wolf  and  fox,  like  the  modern  Creek  dogs, 
which  I  am  afterwards  to  mention. 

It  would  appear  from  Clavigero,  that  the  alco  is  now  en- 
tirely extinft.  "  After  the  conqucft  of  Mexico,"  fays  this 
author,  **  the  Spaniards,  having  neither  large  cattle  nor  iheep, 
provided  their  markets  with  this  quadruped ;  by  which  means 
the  fpecies  was  foon  extin6l,  although  it  had  been  very  nur 
merous  f ." 

Itzcuintepotzotli, 

The  itzcuintepotzotli  was  the  Mexican  name  for  another 
fpecies  or  variety  of  dog,  which  is  figured  and  defcribed  by 
Fabri  J  and  by  Clavigero,  whofe  figure  is  borrowed  from  that 
of  the  Italian  naturalift.  If  the  figure  be  an  accurate  one, 
the  animal  mud  have  been  of  a  very  deformed  afpe6t ;  and 
as  fuch,  indeed,  it  is  defcribed.  It  was  about  the  fize  of  a 
Maltefan  dog,  or  rather  larger.  The  head  was  very  fmall, 
the  ears  pendulous,  and  the  eyes  foft  and  pleating.  The  nofe 
had  a  confiderable  prominence  in  the  middle,  and  its  tail  was 
very  fmall.  But  the  mod  ftriking  feature  of  the  animal  was 
a  protuberance  upon  its  back,  not  unlike  that  upon  the  Ara- 
bian camel.  The  (kin  was  varied  with  white,  tawny,  and 
black. 

This  fpecies  particularly  abounded  in  the  kingdom  of  Mi« 

^  The  Decades  of  the  Newe  Woride  or  Weft  India,  &c.  The  firft  de- 
cade, p.  15.  EngH(h  tranftjtion.  London  1555.  4to. 
f  The  Hiftory  of  Mexico,  vol.  i.  p.  40. 
X  Rerum  Medicarum  Novx  Hifpanis  Theffturus^  &;c.  p.  466,  &c. 
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chuacan,  the  mod  wefterly  part  of  the  old  empire  of  Ana* 
huac.  The  natives  of  Michuacan  called  it  abora,  or  abora* 
It  is  faid^  by  Clavigero,  to  be  aimed  wholly  extinA*. 

The  itzcuintefotxotli  bears  no  refcmblance  whatever  to  the 
wolf,  from  which  it  is  not  probable  that  it  was  derived.  It 
has  much  more  the  afpeft  of  fome  of  the  domefticated  dogs; 
and  Hernandez  informs  us,  that  it  refembled  them  in  nature 
and  in  manners.  That  it  was  a  fpecies  of  canis  »s  very  pro- 
bable; but  that  it  was  a  mere  variety  of  the  common  dog  is 
much  more  uncertain.  I  rather  fufpefl;  it  was  not.  We  arc 
not,  indeed,  permitted  to  decide  this  matter  with  certainty. 
One  effential  difference  between  the  two  animals  we  are  able 
to  colledt :  the  Mexican  dog  is  faid  to  have  fix  teats,  whereas 
the  common  dog  has  ten. 

Buffon,  Pennant,  and  Gmelin,  have  confounded  this  ani- 
mal with  the  alco.  Hernandez,  however,  plainly  fpeaks  of 
them  as  two  di(lin£t  animals  f;  as  does  alfo  the  abbe  Cla- 
vigero  J.  It  is  probable,  however,  that  they  were  confidera- 
bly  allied  to  each  other. 

Either  this  fpecies  or  the  tecbicbiy  perhaps  both,  were 
brought  to  the  market  of  the  (Hty  of  Mexico,  along  with 
deer,  rabbits,  and  many  other  animals,  before  the  conqueft 
of  the  Spaniards.  Gaee  fays  thefe  animals  were  fold  either 
<*  by  quarters  or  whole.  It-  would  appear  from  the  fame 
writer,  that  thefe  dogs  were  fometimes  caftrated  for  food  §. 
Thefe  fimple  fa6^s  are  calculated,  with  many  others,  to  (how 
that  the  Mexicans,  at  the  time  they  were  difcovercd,  had 
a6lually  advanced,  in  many  refpe£ls,  towards  the  attainment 
of  that  police,  thofe  arts  and  praftices,  which  are  never  ob- 
ferved  among  people  in  the  favaee  forms  of  focietv.  Another 
century,  but  for  the  difcovery  ofCoIumbus,  woufd  have  con- 
du£led  thefe  unfortunate  Americans  much  nearer  to  the  con- 
dition of  their  conquerors;  but  it  is  to  be  feared  that  many 
centuries  would  have  been  requifitc  to  have  weaned  them  from 
their  hideous  religion,  which  was  the  foundation  of  their 
favage  pra6lices  and  manners.  The  hidory  of  mankind  ex- 
hibits abundant  proofs  of  this  pofition,  that  the  arts  which 
they  pra£life,  and  the  police  which  they  obferve,  are  no  cer«- 
tain  evidences  of  a  truly  civilized  date.  A  mild  religion  ap* 
pears  to  be  abfolutely,  neceflary  to  the  attainment  and  the 
prefervation  of  this  happy  date  of  man. 

•  The  Hiftory  of  Mexico,  vol.  i.  p.  44. 
f  lliftoriz  Antmalium,  &c.    Liber  Unicns,  p.  7. 
t  The  Hiftory  of  Mexico,  vol.  ii.  j).  3^1  and  p.  513. 
§  A^Kew  Survey,  &c.  p.  111. 
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tVolf  Dogs. 

We  know  not  whether  the  tecbicbi  and  the  itzcuiniepotzoili 
%rere  Found  in  any  of  the  countries  confiderably  to  the  north 
of  Mexico,  We  are  well  aflured.,  however,  that  different 
kinds  of  dogs  were  very  common  in  many  of  the  countries 
of  North  America,  when  this  continent  was  firft  difcovered 
by  the  Europeans,  in  the  i6th  and  17th  centuries.  I  am 
even  inclined  to  think  that  North  America  was  much  better 
fupplied  with  dogs  (I  mean  thefe  animals  in  the  domefticated 
ftate)  than  South  America  and  Mexico.  There  feems  to  be 
Kttle  doubt  that  in  the  northern  countries  there  was  a  greater 
variety  than  in  the  fouthern  countries.  Florida  abounded  in 
thefe  animals.  When  Fernando  de  Soto  marched  his  army 
through  that  country,  in  the  year  1540,  the  Indians  fupplied 
him  with  great  numbers  of  dogs.  On  one  occafion,  an 
Indian  cacique  fent  the  Spanifti  general  no  lefs  than  three 
hundred  dogs  *.  'Thefe  were  eaten  by  the  Spaniards,  who 
deemed  them  not  i^xferior  to  the  bed  of  flieep  f.  But  we  are 
informed  that  the  Indians  did  not  eat  them  X*  It  would 
feem  that  the  Spaniards  did  not  always  fland  upon  the  cere- 
mony of  waiting  to  have  the  dogs  prefented  to  them.  The 
Porluffuefe  author  of  Elvas,  who  accompanied  Soto  and  his 
fucceflor  in  their  mad  ramble,  informs  us,  that,  during  the 
time  the  army  laboured  under  a  fcarcity  of  meat,  "  he  who 
could  catch  a  dog  in  any  village  thought  himfelf  a  very  happy 
man ;  for  fometimes  (he  obferves)  we  found  thirty  in  a  place; 
but  the  foldier  that  killed  one,  and  fent  not  a  quarter  to  his 
captain,  fuflfered  for  it,  paying  dfear  for  his  incivilities  when 
Jie  was  to  go  fentinel,  or  upon  any  guard  of  fatigue  §.*' 

We  are  not  told  what  kind  of  dog  it  was  that  the  Spaniards 

•  This  was  the  cacique  of  Quaxule,  which,  if  wc  can  depend  upon  the 
old  maps  of  Florida,  was  in  the  country  of  the  Chikkafah  Indians.  A 
Relation  of  the  Invaiion  and  Conquell  oiF  Florida,  &ic.  6ic,  p.  71. 

f  See  A  Relation,  &c.  p   55. 

X  A  Relation,  &c.  p.  71.  I  do  not  think  It  certain  th&t  the  Indians  did 
not  cat  their  dogs.  The  preffenr  which  Soto  received  at  Ocute,  in  the 
country  of  the  Creek  Indians,  rather  favours  the  opinion  that  they  did. 
The  cacique  ftnt  the  Spanilh  general  *»  tvvo  thouiand  Indians,  with  a  pre- 
fent  of  rabbets,  partridges,  macs-bread^  two  pullets,  and  a  stent  many 
dogs."  A  Relation,  &c.  p-  55*  If  the  Indians  did  not  cat  their  dogs» 
why  did  they  fuppofe  the  Spaniards  were  fond  o:  them  ?  It  is  true,  there 
was  a  ^reat  fcarcity  of  meat  and  fait  at  Ocute,  and  the  Indians  may  have 
fuppofed  that  any  kind  of  food  would  be  acceptable  to  an  army  of  hungry 
men.  Befides,  it  is  probable  they  had  many  opportunities  of  feeing  tfaie 
Spaniards  employed  in  (Italing  their  dogs, 

§  A  Relationi  &c.  p.  56. 
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found  among  thefe  Indians.  There  do  not  appear  to  be  good 
grounds  to  rurpe£t  that  they  were  of  the  alco  or  itzcuintepotx^ 
Btli  kinds.  It  is  certain  that  neither  of  thefe  animals  is  now 
known  among  any  of  the  Floridian  Indians ;  and  it  does  not 
ieem  likely  that  the  breeds  which  thefe  Indians  at  prefent 
poflefs  have  been  reclaimed  from  the  wild  ilate  fince  the 
time  of  Soto's  "mad  adventures." 

The  dogs  which  ar^  now  in  ufe  among  the  Creeks,  Chik- 
kafah,  and  other  fouthern  tribes,  are  of  difTeipnt  kinds,  j^s 
far  as  I  have  been  able  to  colle6l  information  concerning 
them,  they,  in  general,  bear  a  very  ftrong  family  refemblance 
to  the  wolf.  One  kind  is  very  (irailar  to  the  cams  lycaon^  or 
black  wolf,  of  which  I  have  already  made  mention.  It  is 
not,  however,  always  black,  but  of  different  colours,  com- 
monly of  a  b  :y  colour,  and  about  one-third  lefs  than  the 
wild  blaclc  wolf.  It  carries  its  ears  almofl  ere6t,  and  has  the 
fame  wild  and  fly  look  that  the  wolf  has  *. 

The  other  kind  of  di)g  is  fmaller  thai\  Jhe  one  juft  men- 
tioned, and  is  more  like  the  common  r^  fox.  Both  kinds 
bark,  but  not  fo  much  as  the  common  dogs ;  and  their  bark 
is  different  from  that  of  our  dogs^  being  more  nearly  allied 
to  the  howl  of  the  wolf  f . 

I  am  unable  to  fay,  with  certainty,  whether  thefe  fouthern 
dogs  differ  very  effentially  from  thofe  among  the  northern  In- 
dians. I  rather  fuppofe  they  do  not.  I  know,  at  lead,  that 
ftmong  the  latter,  as  well  as  among  the  former^  there  are  two 
fpecies  or  varieties ;  one  which  has  generally  been  confidered 
as  the  wolf  merely  altered  by  the  domedicated  ftate,  and  the 
other  more  allied  to  the  fox.  But  as  my  information  con- 
cerning the  northern  dog  is  more  correal  and  particular  than 
It  is  concerning  the  fouthern,  I  wi(h  to  be  underftood  as 
fpeaking  principally  of  the  former,  in  the  following  defcrip- 
tion  of  the  Indian  dogs. 

The  Indian  dog  (I  mean  that  which  is  moft  allied  to  the 
wolf)  is  frequiently  called,  by  the  traders  and  others,  the  halt^ 
wolf  breed.  His  general  afped  is  much  more  that  of  tne 
woff  than  of  the  comrnon  domeflicated  dogs.  His  body,  in 
general,  is  more  (lender  than  that  of  our  dogs.  He  is  re- 
markably fmall  behind.    His  ears  do  not  hang  like  thofe  of 

*  From  the  information  of  Mr.  William  Bartram. 

f  I  have  been  informed,  that  among  the  Cheerake  Indians  the  dogf  are 
of  a  more  mixed  br^ed,  more  hke  thofe  of  the  whiles.  This  is  doubtlels 
owing  to  the  greater  intdrcourfe  which  has  fubfifted  between  thefe  Indiani 
and  the  whites.  TheCherakee  themfelvcs  are  fo  much  mixed  with  the 
jj^uropeans  that  they  are  often  named  by  the  traders,  the  **  Breeds." 
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vurdogs,  but  ftand  ereft,  and  are  large  and  (harp- pointed. 
He  has  a  long  fniall  fnout,  and  very  (harp  nofe  *.  His  bark- 
ing is  more  like  the  howling  of  the  wolf.  When  attacked, 
and  when  fighting,  he  does  not  (hake  his  antagonift,  like  our 
dogs.  His  teeth  are  very  fliarp,  and  his  bite  fure.  When 
he  fnarls,  which  he  is  wont  to  do  upon  the  flighted  occafion, 
he  draws  the  (kin  from  his  mouth  back,  prefenting  all  his 
teeth  to  view.  Our  dogs,  when  once  attacked  by  thefe  In- 
dian dogs,  always  fear  «nd  (hun  them.  It  is  a  very  curious 
circumftance,  that  the  Indian  dog  will  never  attack  or  purfue 
the  wolf,  which  the  common  dogs  fo  readily  do.  This  faft 
feems  to  point  very  ftrongly  to  the  origin  of  the  American 
animal.  For  the  purpolcs  of  hunting,  the  Indian  dogs  are 
very  ufeful ;  but,  in  other  refpefts,  they  are  by  no  means  fo 
docile  as  the  common  dogs.  They  have  lefs  fidelity ;  for, 
though  never  fo  well  fed,  they  will  (leal  from  their  matters  f. 
In  (hort,  every  thing  (bows  that  the  Indian  dog  is  a  much 
more  favage  or  imperfeflly  reclaimed  animal  than  the  com- 
mon dog. 

If  my  information  has  been  correft,  this  fpecies  or  breed  is 
flill  preferved  in  the  greateft  purity  among  the  Six  Nations, 
from  whom  the  Dela wares  acknowledge  that  they  received  it. 
The  Delawares  call  this  dog  lencbunij  or  lenni-chum,  which 
figni£es  **  the  original  beaft."  The  Nanticokes  call  him 
ibn-watlutn  ;  the  Mahicans,  annun^neen^dee-a-ooy  or  "  the 
original  dog,"  to  didinguifh  him  from  our  common  dogs, 
which  they  call  fimply  dee-a^oOy  or  dea-oo, 

Thefe  appellations  (how  that  the  Indians  confider  their 
wolf  dog  as  a  native  of  the  country,  and  that  ihev  are  not 
incapable  of  difcerning  the  differences  between  this  animal 
and  the  greater  number  of  the  varieties  of  dogs  which  have 
been  introduced  into  America  by  the  Europeans. 

The  origin  of  the  Indian  dog  is  a  queftion  of  much  more 
difiiculty  than  fome  naturalifls  have  imagined.  Thus,  Mr. 
I^wfon  feems  to  fuppofe  that  the  dogs  which  he  faw  among 
the  Indians  of  North  Carolina  were  merely  wolves,  *'  made 
tame  with  ftarving  and  beating  J."  This  is  eafy  natural  bif- 
tory.  Mr.  Pennant,  as  we  have  already  feen,  fuppofed  that 
the  dog  of  North  America  was  derived  from  the  wolf,  tamed 

*  Some  perfons  inforin  me,  that  many  of  the  Indian  dogs  have  a  large 
white  Tpot  upon  the  brcaft. 

t  This  iflcrtion,  I  m'jil  confefs,  is  oppofed  by  the  trftimony  of  fome 
writers.  Thus  Carver  fays,  the  Indiin  dogs  arc  **  remarkable  for  their 
fidelity  to  their  mailers ;  bat,  being  ill  fed  hy  thcni«  are  very  troublefome 
in  their  huts  or  tents. '*     Travels,  &c.  p.  416. 

%  A  New  Voyage,  &i.  p.  3S. 
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and  domefticated  *.  This  opinion  has  been  Inairitoined  by 
other  writers ;  but  it  is  an  opinion  which  mud  be  admitted 
with  fome  limitation.  I  am,  indeed ,  much  inclined  to  be- 
lieve that  the  Indian  dog,  in  many  parts  of  North  America, 
was  derived  from  the  wolf;  but  it  remains  to  be  proved  that  . 
it  is,  in  any  part  of  the  continent,  the  pure  or  unmixed  wolf, 
in  a  llateof  domedication.  It  is,  more  probably,  an  hybrid 
animal,  begotten  between  the  wolf  and  fome  other  animal, 
perhaps  the  fox.  Mr.  Joflelyn,  a  lon^  time  ago,  confidered 
the  dog  of  the  New-England  Indians  as  the  produce  of  the 
wolf  and  foxt.  This  is  alfo  the  opinion  of  many  well-in- 
formed perfons  who  have  refidtd  among,  or  viiited,  the  In- 
dians. I  believe  it  is  the  opinion  which  many  of  the  Tndians 
themfelves  entertain  concerning  the  origin  of  their  dog. 

I  have  already  obferved  that  the  Indian  dog  is  fometimes 
called  the  half-wolf  treed.  This  plainly  (hows  that  thofe 
who  have  impofed  this  name  did  not  vie^v  the  American  dog 
as  a  mere  domefticated  wolf.  In  other  words,  it  (hows  that 
they  confidered  him  as  an  hybrid  animal.  I  may  add,  that 
Carver  and  other  writers,  who  have  enjoyed  pretty  extenfive 
opportunities  of  obferving  the  dogs  of  the  Indians,  merely 
fpeak  of  their  refemblance  to  the  wolf,  without  pretending 
to  aflert  that  they  are  only  domefticated  wolves  J* 

Owing,  however,  to  the  great  affinity  which  fubfifts  be- 
tween the  Indian  dog  and  th6  wolf,  the  favages  in  fome  parts 
of  North  America  beftowed  the  fame  name  upon  both  of  thefe 
animals.  Thus  father  Hennepin  exprefsly  mforms  us,  that 
cbonga  is  a  dog  or  wolf,  in  the  language  of  the  Iflati  and 
Naudoweffies.  In  general,  however,  the  Indians  apply  dif-** 
ferent  names  to  the  wolf  and  to  the  dog,  whether  it  be  their 
own  (or  native)  dog,  or  thofe  varieties  which  they  have  re- 
ceived from  the  whites.  I  may  add,  that  the  Inaians  feem 
alfo  to  have  remarked  the  refemblance  of  fome  of  their  dogs 
to  the  fox ;  for  the  Mohawks  '(or  at  leaft  the  Cochncwa- 
goes,  who  have  fprungfrom  the  Mohawks)  call  the  red  fox 
ckeets-boo.  Now  the  Tufcaroras,  who  fpeak  a  dialed  of  the 
language  of  the  Mohawks,  call  a  dog  cbeetb  and  cbeetbU 
Much  dependence,  however,  fliould  not  be  placed  upon  this 
application  of  names ;  for  favages  fometimes  beftow  the  fame 
names  upon  fpecies  that  are  unqueftionably  diftindl. 

*  Sec  p.  I. 

^  **  The  Indian  dog  is  a  creature  begotten  betwixt  a  ti'olf  and  a  fbi^ 
which  the  Indians  lighting  upon,  bring  up  to  huut  the  deer  with."  Jof* 
fcl)'n*6  New  England's  Rarities,  &c.  p.  13. 

\  <«  The  dogs  employed  by  the  Indians  in  hunting  appear  to  be  all  of 
the  fame  fpecies;  they  carry  their  ears  ereft,  and  ^eat'y  refemble  a  wolf 
•boot  the  head.*'  Thelc  arc  Carver'i  words.  See  his  Travels,  &c.  p.  416* 
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We  are  not  yet  prepared,  it  is  obvious,  to  give  an  exaft 
genealogical  biftory  of  the  Indian  dog.  We  are  compelled 
to  mix  coajeAure  with  fa£k.  The  anatomical  ftrufture  of 
the  animal  ihould  be  examined.  But,  whatever  may  have 
been  the  origin  of  this  breed  of  dc^,  I  am  difpofed  to  think, 
with  Joflelyn,  that  the  favages  found  it  in  the  woods,  and 
that  it  has  exifted  as  a  diftind:  fpecies,  cnr  breed,  for  a  very 
long  period  of  time.  Several  of  the  earlier  vifitors  of  different 
parts  of  North  America  fpeak  of  the  exillence  of  wild  dogi 
m  the  country.  Renatus  Laudonerius  invaded  Florida  in  the 
year  1564,  only  a  few  years  after  the  death  of  Soto.  In  his 
enumeration  of  the  native  produ&ions  of  the  country  he 
mentions  wild  does.  There  is  no  reafon  to  fuppofe  that  he 
has  confounded  them  with  the  wolves;  for  he  exprefsly  fays 
that  the  country  produced,  befide  thefe  dogs,  fome  fpecies  of 
wolves  *. 

The  difcovcrers  of  the  ifland  of  Cape  Breton,  in  the  Gulf 
of  St.  Lawrence,  found  in  that  ifland  black  dogs,  which,  we 
are  informed,  the  Indians  were  very  careful  to  bring  up  to 
hunting  f.  I  think  it  probable  that  Doth  thefe  and  the  aoffa> 
mentioned  by  Laudonerius  were  the  fame  as  the  half-wdf 
breed  which  I  have  defcribed. 

[To  be  continued.] 


II.  An  Account  of  a  new  Mutbod  of  fuppl^ing  Diving-bells 
wiib  freJb  Air.    By  Robbrt  Healt,  A.  B. 

SIR,  To  Mr.  Tillocb.  Dublin,  Jan.  S,  iSoj, 

143,  James's-ftreeti 
TAKE  the  liberty  of  communicating  an  experiment  on 
diving,  which  was  made  lad  Auguft  by  my  father,  Mr.  Sa» 
muel  Healy«     Should  it  appear  worthy  of  holding  a  place  in 

irour  very  ufeful  and  inftruAive  Magazine,  you  are  at  full 
iberty  to  infert  it.  Robert  Healt« 

THE  method  of  fupplying  a  diving-bell  with  air,  which 
has  hitherto  been  generally  adopted,  renders  it  almoft  imprac- 
ticable either  to  oercend  m  water  to  any  confiderable  depth, 
or  to  remain  there  a  length  of  time  fufficient  to  perform  any 
thing  ufeful.  Much  inconvenience  refults  from  the  attention 
which  it  is  neceflary  to  pay  in  admitting  the  fupply  from  the 
barrels,  which  are  ufed  as  refervoirs  of  air  \  much  alfo  fron 

*  See  De  Laet^s  Nevus  Orbis,  lib.  iv*  p.  11 1. 
f  See  the  fame^  lib.  ii.  p.  37* 
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the  labour  and  time  which  are  expended  in  cauiing  them  to 
reach  the  bell.  The  mode  of  fupply  which  Mr.  Healy  con- 
trived appears  much  calculated  to  remedy  thefe  inconveni- 
enccfi.  A  recital  of  the  circumftances  that  attended  Mr. 
Healy's  experiment^  it  is  hoped,  will  not  prove  uninlerefling^ 

Captain  Lonfdale,  of  the  Experiment^  was  employed  to 
raifeabrig  which  had  foundered,  in  the  year  1799,  in  the 
Bay  of  Dublin,  between  Dunleary  and  Howth,  This  he 
endeavoured  to  accomplifh  by  faflening  chains  round  the 
bow  and  ftern  of  the  funk.^n  veflel,  and  by  connecting  to 
tbefe  a  rine  on  each  fide,  through  which  cables  pafled,  and 
were  laflied  at  low  water  acrofs  the  deck  of  his  (hip,  that 
a£led  as  a  buoy.  Confequently,  on  the  tide  rifing,  if  the 
faftenings  had  not  given  way,  the  floating  veflel  muft  either 
have  funk  itfelf,  or  drawn  the  other  upwards. 

Mr.  Healy  accompanied  captain  Lonfdale  in  this  attempt, 
in  order  to  put  in  pra6lice  his  mode  of  fupplying  a  diving- 
bell  with  air.  The  bell,  which  refembled  a  truncated  cone, 
was  made  of  wood,  confiding  of  ftaves  united  by  cooperage : 
the  mouth  was  two  feet  and  a  half  in  diameter ;  the  top  one 
foot  and  a  half:  the  height  was  four  feet.  Windows  were 
placed  at  proper  difiances  round  the  fides,  and  one  at  the 
top :  there  was  alfo  an  aperture  in  the  top  for  letting  out 
foul  air.  In  the  infide  was  fufpended  a  ftage  for  the  pur^ofe 
of  rcftingon.  On  the  top  was  fixed  an  iron  eye,  through 
which  a  cable  pafled  for  raifing  or  lowering  the  bell.  This 
eye  was  ftcured  to  the  bell  by  four  iron  oars,  of  an  inch 
fquare,  that  went  down  the  fides  and  lapped  under  its  edges. 
Within  fix  inches  of  the  bottom  was  fixed  a  broad  iron  hoop, 
of  an  inch  thicknefs,  from  which  weights  were  fufpended  to 
fink  the  bell. 

On  the  (hip's  deck  was  1a(hed  a  forcing  or  condenfing  fy- 
ringe,  capable  of  containing  about  two  quarts,  to  which  were 
conne6ied  five  fathom  of  iron  tube,  and  to  the  end  of  this  an 
equal  length  of  leathern  tube  that  turned  into  the  bell.  When 
the  piflon  was  deprefTed,  the  contained  air  pa(red  through  the 
tubes,  and  was  forced  into  the  bell.  Thus  a  conftant  (iream 
of  air  was  forced  down. 

Four  hundred  weight  and  a  half  being  fufpended  in  (he 
manner  defcribed,  Mr.  Healy  was  firft  let  down  rapidly, 
when,  on  fignifying  his  defire  of  afcending,  his  wi(h  w(^s  im- 
mediately complied  with.  He  flated,  that  great  uneafinefs 
was  felt,  particularly  in  his  ears,  from  fuch  a  Tudden  defcent ; 
that  there  was  fufiicicnt  light  in  the  bell  to  enable  him  to 
read  by  light  reflciSed  through  the  mouth  of  the  bell  without 
removmg  the  fluutcrs  of  any  of  the  windows ;  and  alfo  that 

he 
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he  could  fee  a  good  way  down  in  the  water.  Having  relied 
a  few  minutes^  and  matters  beine  arranged  more  fatisfaftorily, 
he  was  lowered  gradually,  ana  remained  (lationary  about  a 
minute  at  each  fathom's  oepth ;  the  fyringe  fupplying  fuch  a 
conftant  ftream  of  air,  that  the  bell  was  fuperchar^d,  and 
the  (ignal  of  fufficiency  was  often  repeated.  Having  beea 
more  than  half  an  hour  down,  and  for  fome  time  on  the  deck 
of  the  funken  veffel,  he  gave  the  (ignal  for  afcending,  and 
was  drawn  up  in  the  fame  gradual  manner  in  which  he  had 
been  let  down. 

He  faid,  that  the  very  inftant  the  mouth  of  the  bell  wa$ 
immerfed  a  noife  ftruck  his  ears,  which  went  off  upon  his 
reding  at  the  diftance  of  a  fathom  from  the  furface :  the  next 
defcent  caufed  the  fame  deafening  fenfation,  the  removal  of 
which  was  effe6ted,  to  a  confiderable  degree,  by  repeated 
yawnings.  No  inconvenience  was  felt  by  his  refpiring  air 
condenled  by  the  preffure  of  fix  or  feven  fathoms  water.  A 
flight  giddinefs  remained  a  few  minutes  after  his  emerging, 
and  the  blood-veffels  about  his  face  were  a  little  fwollen. 

In  the  ni^ht,  the  lafhings  having  given  way  at  high  water, 
one  of  the  rings  through  which  the  cables  paffed'fell  to  the 
bottom.  On  the  following  day  he  defcended,  in  a  gradual 
manner  as  before,  to  the  depth  of  feven  fathoms,  in  order  to 
raife  the  ring,  and  remained  below  for  an  hour  and  fome 
minutes.  Not  the  fmalleft  inconvenience  was  felt  in  hit 
breathing.  After  coming  up  he  coughed,  and  a  (light  tinge 
of  blood  appeared  in  his  Ipittle.  The  fullnefs  in  his  face,  as 
alfo  the  giddinefs,  occurred  as  in  the  laft  experiment.  In 
this  the  bell  did  not  appear  to  admit  fo  much  light  as  in  the 
former  experiment,  although  the  papers  explanatory  of  the 
communication  of  fignals  by  pulling  the  ropes  (which,  for 
precaution,  were  fixed  to  the  infide  ot  the  bell)  were  (lill  le- 
gible. With  the  fyringe  one  man  fupplied  feven  gallons  of 
air  in  a  minute,  and,  if  necefifary,  could  have  fupplied  double 
that  quantity. 

The  following  morning  the  wind  rofe  to  fuch  a  degree  as 
to  break  both  the  cables  and  chains  that  were  attached  to  the 
funken  (hip,  arid  of  coiirfe  interrupted  the  profecution  of 
further  experiments  \  which,  however,  at  a  future  period, 
Mr.  Healy  hopes  to  refum'e.  It  is  to  be  wi(hed  that  other 
adventurers  will  make  fimilar  attempts,  and  improve  on  the 
hint  which  this  trial  aflfords ;  for,  to  ufe  the  words  of  Seneca^ 

Patet  omnibus  ars,  nonduro  eft  occupata,  multum  ex  ilU  ctiam  fuiurit 

rcli£lum  eft. 
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III.  On  Painting.    By  Mr.  E.  Dates,  Painter. 

Essay  VIII. 
On  Manner. 

Peculiar  marks  I  bold  to  be  generally,  if  not  always,  cTefe£Ts ;  bowcvcr 
difficult  it  may  be  wholly  to  efcape  tbem.  Sir  Jq/bua  Reynolds, 

X  HE  word  manner  may  be  applied  to  colour,  light  and 
fliadey  and  penciling.  It  is  expreflive  of  certain  peculiar 
Biarks  that  invariably  charaderize  the  works  of  e^rch  indi- 
vidual, as  in  fome  a  bluenefs  in  the  colouring  prevails,  in 
others  a  ^ay  or  yellow,  while  others  are  di(lin^i(hed  by  a 
harihnefs  in  the  (nadows;  in  one  the  penciling  is  round,  in 
another  fquare  or  forked.  So  far  is  a  new. manner  from  being 
a  mark  of  genius,  as  ^fome  alTert,  that,  could  perfeAion  in 
painting  ever  be  attained,  it  would  be  unaccompanied  by  any 
peculiarity  whatever. 

In  that  part  of  our  education  which  is  to  be  obtained  by 
copying,  we  ought  to  be  particularly  careful  that  the  works 
we  copy,  or  the  mafter  we  imitate,  have  a  manner  the  pureft 
and  the  lead  vicious  poifible ;  for  we  may  reft  aflured,  nnmi- 
larity,  which  in  fome  is  glaringly  abfurd,  will  be  the  nrft 
portion  we  (hall  inherit. 

He  who  forms  to  himfelf  a  model  in  a  mafter  will  be  a!-* 
ways  inferior  to  the  archetype :  the  heads  of  all  the  great 
fchools  have  been  fuperior  to  their  imitators.  Nature  rifes 
in  the  fame  degree  over  the  fervile  and  bafe.  M.  Angelo 
was  fuperior  to  nis  difciples,  and  that  in  proportion  to  their 
depenoent  habit  of  thinking.  The  fame  caufe  placed  Ra« 
phael,  Titian,  the  Caracci,  &c.  at  the  head  of  certain  clafles 
of  arttfts,  many  of  whom  have  followed  their  mafters  limp- 
ingly  and  awkwardly.  The  fame  baneful  defire  of  imitation 
is  equally  detrimental  to  poets ;  for  the  arts  cannot  be  called 
liberal  in  the  hands  of  thofe  who  want  fpirit  to  think  for 
themfelves.  Not  to  acknowledge  the  favours  we  receive 
would  we  illiberal,  but  to  fink  under  them  into  a  ftate  of 
flavery  is  bafe.  The  wifdom  of  the  world  may  inform,  but 
we  muft  improve  from  ourfelves;  for  precept  will  do  but 
little  if  the  mind  is  not  fufceptible  of  it ;  the  feed  muft  bt 
fuited  to  the  foil.  The  mind,  like  a  fine  fpring  of  water, 
will  become  more  productive  and  clear  the  more  it  is  ufed. 

Peculiarity  is  what  chiefly  chara&erizes  the  different  maf- 
ters.   We  uy,  for  inftance,  the  manner  of  Raphael  is  dry 
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and  h'ardj  thereby  indicating  the  too  violent  difplay  of  out* 
line,  the  decifions  and  abrupt  divifions  in  the  (hadows,  with 
the  parts  not  fufficiently  loft  in  their  grounds.  That  of  Spa- 
gniolef  is  forcible,  with  much  red  in  the  flefii ;  while  in  that 
of  Rembrandt  we  expe<^  little  light,  with  a  glow  of  colour, 
that  may  too  often  be  called  rotten-ripe.  We  may  further 
obferve  the  dark  manner  of  Guerciiio  and  the  filver  of  Guido, 
with  many  others  not  neceflary  to  mention.  What  are  thofe 
differences  in  the  various  mailers,  but  fo  many  fingulariues 
that  charafterize  and  diftinguiih  the  individual  ? 

As  perfection  cannot  be  attained,  every  ardft,  of  neceflity, 
will  have  a  manner ;  but  in  proportion  as  be  fucceeds  in  ap« 
proaching  perfection  will  his  manner  become  the  more  pure* 
This  he  can  only  hope  to  attain  by  an  extenfive  inquir}*,  that 
is,  by  not  flavifhiy  tying  himfelf  down  to  the  imitation  of  an 
individual.  He  is  bound  to  (how  in  his  works  that  he  has 
opinions  of  his  own,  and  that  he  dares  to  think  for  himfelf* 

Raphael's  firft  manner  was  like  that  of  his  mailer  Perugino  ; 
but  this  he  foon  quitted  for  a  fweeter  mode  of  colour^  which  he 
caught  from  Da  Vinci  and  Bartolomeo^  and  for  a  more  noble 
and  elevated  (lyle,  which  he  acquired  from  M.  Angelo.  Julio 
Romano  imbibed  much  of  the.  fire  of  his  maAer,  as  did  Rofib 
and  Prematicio  of  theirs.  The  Caracci  adopted  a  moil  libe- 
ral manner  of  imitation,  founded  on  a  combination  of  the 
excellences  of  all  ttie  great  fchools,  and  ultimately  produced 
one  entirely  new.  Domenichino,  Guido,  Guercmo,  and 
Schidone,  exhibit  in  their  works  but  ilight  traces  of  the 
fchool  they  were  formed  in.  Van  Dyck  is  perfe6lly  original. 
Our  countryman  Reynolds  is  an  example  ot  this  liberal  man- 
ner of  imitation ;  we  fee  in  his  works  the  grace  of  Corregio 
and  Parmegiano  combined  with  the  beauty  and  richnefs  of 
Venetian  colouring,  accompanied  with  the  cbiaro-fcuro  of 
the  Flemiih  and  Dutch.  Le  Sueur*s  firft  manner  refembled 
his  mafter  Vouet,  which  he  loon  quitted,  and  made  himfelf 
fuperior  in  ever)r  part  of  the  art.  Le  Brun  was  iniluenced 
by  the  fame  fpirit  of  independence,  and  left  liis  mafter  far 
behind. 

Of  thofc  who  have  been  deftitute  of  the  pride  of  independ- 
ence, and  have  fallen  into  a  narrow,  confined,  and  illiberal 
kind  of  imitation,  we  will  point  out  a  &w.  Guido  was  imi- 
tated by  .Si rani,  Pouffin  by  Verdier,  Paul  Veronefe  by  his 
brothers^  and  Jacomo  BaiTan  by  his  fons.  Rubens  was  imi- 
tated bv  Jaoques  Jordans,  who  has  increafed  the  excefles  of 
his  maiter  without  adding  one  perfection  of  his  own.  Rem- 
brandt was  followed  fervilely  by  Bramer,  Eckhout,  De  Gelder, 
Ice.    We  might  enumerate  many  others,  which  ihuft  occur 
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to  every  one's  recoIle£iion,  whofe  works  pafs  with  the  igno- 
rant for  thofe  of  their  mafters.  Perhaps  this  difference  in  the 
works  of  artills  mav  arife  from  the  external  objeds  and  their 
images  painted  in  tne  eye  of  fome,  not  agreeing ;  which  may 
alfo  account  for  the  variation  we  obferve  between  the  bulk  or 
altitude  of  bodies  and  their  reprefentations  by  varjous  artifts. 
This  peculiar  habit  of  feeing  may  conditute  what  we  call 
manner. 

It  is  certain  too  much  copying,  or  too  great  a  devotion  to 
the  works  of  fome  favourite  mafter,  brings  on  a  habit  of  fee- 
ing even  nature  with  his  imperfe£tions.  Hence  it  is^  that 
what  is  termed  the  fchools  have  in  the  end  proved  the  ruin 
of  art ;  not  becaufe  they  were  bad,  but  becaufe  weak  men 
have  been  content  with  nature  at  fecond-hand :  fome  author 
calls  fuch  people  not  nature's  fons,  but  her  grandfons. 

Before  we  quit  this  part  of  our  eflay  we  will  juft  touch  on 
the  manner  or  penciling,  alfo  called  handling.  The  ufe  of  the 
pencil  is  diftinguiflied  into  the  fmooth  or  mellow,  and  the 
expeditious  or  bold.  The  application  of  thofe  manners  muft, 
in  a  great  degree,  depend  on  the  fize  of  the  piAure  to  be 
painted,  alfo  its  fituation  and  fubje£l.  As  far  as  fubje£t  is 
concerned,  the  former  method  oeft  applies  to  objeAs  in 
themfelves  beautiful ;  as  elegant  female  figures,  young  ancL 
ileek  animals,  paftoral,  and  all  objefts  intended  to  delight. 
The  latter  manner  will  beft  affociate  with  a^d,  broken,  and 
irregular  obje£ts,  and  fuch  fcenes  as  are  intended  to  excite 
terrible  emotions.  The  bold  pencil  of  Rubens  is  highly  ad- 
mirable, and  is  a  ^at  beauty  in  his  pictures;  while  the 
pencil  of  Van  Dyck  is  more  foft  and  mellow.  Claude  had  a 
fmooth  pencil  fuiune  his  choice  of  fubie& ;  on  the  contrary, 
Salvator  Rofa  is  bold,  and  well  impaited  with  colour.  The 
pencil  of  Titian  is  a  fine  example  for  the  heroic  in  landfcape, 
or  what  may  be  termed  the  hiftorical  flyle,  and  which,  as 
mentioned  in  our  firft  elTay,  derives  its  name  from  the  dig- 
nity of  the  obje&s  of  which  the  picture  is  compofed.  Thofe 
are  miftaken  who  imagine  it  derives  its  charafter  from  flight- 
nefs  and  indecifion,  and  who  dignify  their  own  crude  and. 
undiftinguifbable  maffes  with  that  noble  appellation.  The 
pencil  of  Titian  is  firm,  bold,  and  at  the  fame  time  decifive^ 
and,  in  the  higher  ftyle  of  landfcape,  may  be  offered  as  an 
example  worthy  of  our  attention.  We  fhafl  find  numberlefg 
examples  in  the  Dutch  fchool  to  dire&  our  hand  in  the  paf- 
toral ;  and  the  pencil  of  young  Teniers  is,  perhaps,  the  fined 
in  that  part  of  the  art.  The  pencil  is  not  a  mere  vehicle  for 
laying  on  the  colour,  but  its  motion  mull  exprefs  the  cha- 
ra&er  of  the  various  objeAs  it  may  be  employed  on.    As  in 
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Itndfcape  the  foliage  of  trees,  incrufting  of  the  bark ;  on  cat- 
tle, in  reprerenting  hair  and  wod  ;  the  chara&er  and  folds  of 
drapery,  the  thinnefs  of  flower?,  &c.  &c. 

As  well  as  the  manual  practice,  painting  requires,  i.  A 
boldnefs  of  hand  in  the  dead-colouring :  a.  In  the  fecond  co- 
louring, more  circumfpe6lion  and  labour :  and,  3.  Thorough 
patience  and  attention  in  the  retouching  and  finiihing  of  d^e 
pi&ure.  l^hefe  qualities  can  no  more  be  feparated  thaa 
Venus  and  the  Graces. 

He  who  wilhes  to  infure  himfelf  a  good  manner  of  pencil- 
ing (hould  avoid  copying  fuch  pictures  as  are  imperfedl  in 
that  refpe6t;  for,  if  we  begin  with  a  (lovenly  or  bad  one, 
every  ftep  will  plunge  us  deeper  in  error.  But  all  attempts 
at  painting  will  be  vain  if  we  do  not  poflefs  the  power  to 
determine  the  form  at  once,  which  can  only  be  acquired 
through  a  previous  pra&ice  in  drawing ;  for  on  this  the  clear- 
nefs  as  well  as  the  firmnefs  of  the  penciling  depends. 

There  are  two  methods  of  preparing  our  picture :  one  is^ 
to  draw  in  the  objects  with  their  ground  colour,  carefiilly 
laying  in  the  fhadovvs,  dead-colourmg  the  lights  folid,  and 
freferving  the  Jhadows  tranfparent  throughout  the  ivork  ;  ia 
the  fecond  ftage,  to  correal  the  forms,  and  add  to  the  darks 
where  wanted ;  and,  thirdly,  after  oiling  out  the  parts,  bring- 
ing the  whole  into  harmony  by  glazing,  fcumbling,  ana 
fini(hing  with  the  extreme  lignts  and  darks.  This  dire&ioa 
is  general ;  for,  after  the  lights  and  darks  are  added,  parts 
may  require  to  be  kept  down,  enriched,  &c.,  as  pra£tice  mull 
dired.  The  fecond  method  is  to  dead-colour  yb/i^/y  through^ 
out^  and  to  finish  the  (hadows  by  glazing.  The  latter  method 
admits  of  greater  changes  being  made  in  the  work  during  its 
progrefs  than  the  former. 

*^*   In  our  lad  Eflay,  for  W.  Scope,  read  W.  Scrope, 
efq.  of  Cadle  Comb. 


IV.  Experiments  on  the  Colouring  and  Mordant  Property  of 
the  Oxide  ofMolybdena.     By  M.  D.  Jaeger  ♦^ 

X  HESE  experiments  were  made  with  foliated  molybdena 

of  Altenberg,  in  Saxony,  prepared  in  the  following  manner : 

After  havmg  feparated  the  metal  from  all  quartzy  parts,  it 

was  reduced  into  an  acid  by  long  expofure  to  a  red  heat  in 

an  open  crucible.    This  acid  was  then  diflblved  in  boiling 

♦  From  Scherer's  Allgrmeines  Journal  der  Ckemie^  January  180a. 

water^ 
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water^  and  faturated  with  potafh.  The  molybdate  of  potafh 
beioj^  foluble  in  a  much  larger  quantity  of  cold  water  than 
the  free  molybdic  acid^  this  acid  was  united  to  potafh  with 
a  view  that  a  more  concentrated  folution  oF  it  might  be  ap- 
plied to  the  ftuff^  which^  in  regard  to  linen  and  cotton^  is  a 
matter  of  great  importance. 

A.  One  part  of  this  folution  was  diluted  with  ten  or  twelve 
parts  of  rain  water ;  and  a  ihred  of  raw  white  woollen  iluff^ 
and  another  of  white  Saxon  k^eymere^  were  boiled  in  it  for 
half  an  hour.,  The  two  fhreds  aflumed  a  grayiih  green  co^ 
Iour«  Both  of  them  were  then  cut  into  Tmall  bits^  for  the 
purpofe  of  fubje£ling  them  to  the  following  experiments : 

Thefe  bits  of  cloth  were  put,  ift.  Into  a  boiling  fo« 
lution  of  fulphate  of  zinc  very  much  diluted  :  2d,  A  fimilar 
folution  of  acetite  of  lead :  jd.  Another  of  fulphate  of  cop« 
per :  4th,  Another  of  tin  in  the  fulphurio  and  muriatic  acids: 
5th,  Another  of  fulphate  of  iron :  6th,  Of  tin  in  fimple  mu- 
riatic acid:  7th,  Another  of  tin  in  acetous  acid :  8th,  An- 
other of  tin  in  nitro-muriatic  acid  by  muriate  of  ammonia : 
pthy  Into  one  of  cobalt  in  nitric  acid,  rendered  fligbtly  mu- 
riatic by  murfate  of  foda:  loth,  A^nd  into  aqueous  tindure 
of  gall-nuts  prepared  cold,  which  communicated  to  woollen 
ftun  boiled  in  it  a  ruflet  colour^ 

The  different  pieces,  after  being  boiled  for  a  quarter  of  an 
hour  in  folution  of  molybdena,  when  wafhed  and  dried  ex« 
hibited  different  (hades. 

B.  A  (bred  of  white  cotton  clbth  was  immerfed,  cold,  for 
twelve  hours,  in  a  part  of  the  folution  of  molybdate  of  potafii 
much  diluted ;  ana  it  was  then  removed  to  a  diluted  folution 
of  tin  in  a  mixture  of  the  fulphuric  and  muriatic  acids.  The 
fluff,  which  had  not  changed  its  colour  in  the  folution  of 
molybdena,  affumed  a  bright  blue  colour  fomewhat  dirty. 

Tne  above  two  pieces  of  cloth  which  were  treated  with  the 
folutions  of  tin  exhibited  this  peculiar  phenomenon,  that 
on  the  edge,  when  cut,  they  were  of  a  darker  and  purer  blue 
than  externally.  Another  circumilance,  no  lefs  remarkable, 
is,  that  thefe  colours  experienced  from  the  light  an  effeS  con- 
trary to  that  produced  on  vegetable  colours,  which  lofe  their 
colour  by  expofure  to  the  fun ;  while  that  of  molybdena  ac- 
quires a  double  degree  of  intenfity.  The  green  (liades  gene- 
rally paffed  to  blue;  but  after  fome  time  refumed  in  the  made, 
ur  when  expofed  to  the  moid  atmofphere^  their  primitive 
colour. 

However  fatisfaftory  thefe  refults  m'ght  be,  M.  Jaeger 
carried  his  refearches  Uill  further,  and  eudeavoured  to  obtain 
colours  better  defined,  and  brighter  3  and  particularly  pure 

blue 
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blue  and  green  folutions  of  tin  were  thofe  which  feemed  moft 
likely  to  acconiplifh  that  end. 

C.  The  folution  of  molybdate  of  potafh  was  mixed,  in 
certain  proportions^  with  pure  folutions  of  tin  in  muriatic 
acid,  diluted  in  cold  rain  water.  Shreds  of  raw  white  wool- 
len ftuff,  moiftened  with  boiling  water,  were  boiled  for  half 
an  hour  in  this  mixture.  The  liquor  was  decompofed,  de- 
pofited  the  tin  under  the  form  of  a  grayi(h  powder,  and  the 
refiduum  afTumed  an  agreeable  blue  colour,  which  was  com- 
municated alfo  to  the  (lufT,  but  with  a  (hade  lefs  pure. 

D.  Not  fatisfied  with  this  refult,  M.  Jaeger  tried  to  pre- 
pare the  ftuff,  before  it  was  immerfed  in  the  bath  of  molyb- 
dena,  with  different  mordants ;  fuch  as  fulphate  and  acetite 
of  alumine,  diluted  fulphuric  and  muriatic  acid,  acidulous  tar- 
trite  of  potafli,  and  others :  but  the  refult  did  not  anfwer  the 
obje£t  he  had  in  view.  He  then  thought  it  neceffary  to 
employ  other  means. 

£.  A  folution  in  excefs  of  molybdate  of  potafti  was  then 
mixed  with  a  faturated  folution  of  tin ;  the  mixture  was  boiled 
for  half  an  hour  in  a  retort,  and  was  afterwards  left  at  reft 
for  eight  or  ten  days.  After  this  time,  the  liquid,  which  at 
firft  was  of  a  grayi(h  blue  colour,  was  found  changed  into  a 
bright  dark  blue,  and  had  depofited  a  large  quantity  of  gray 
oxide  of  tin.  The  liquid  was  decanted,  and  filtered  through 
double  paper. 

I  ft.  This  tinfture  communicated  a  bright  blue  colour  to  a 
(hred  of  muflin,  which  had  been  left  in  it  for  a  quarter  of  an 
hour  after  it  had  been  diluted  in  two  parts  of  water. 

ad,  A  flired  of  raw  white  woollen  fluff  was  fo  ftrongly  co- 
loured by  this  tinfture,  that  after  ebullition  for  half  an  hour 
it  came  out  dyed  of  a  pure  faturated  blue  colour. 

As  the  tinfturc  did  not  appear  to  be  exhauftcd  of  colour, 
there  were  boiled  in  it  for  half  an  hour,  each  after  the  other, 

3d,  A  ftired  of  woollen  ftuff. 

4th,  A  flired  of  the  fame  kind.  The  two  flireds  acquired 
a  blue  colour,  decreafing  in  intenfity. 

To  afcertain  how  far  the  blue  colour  of  the  woollen  cloth 
could  be  fixed,  a  flired  of  ftuff  was  boiled  for  an  hour  in  one 
part  of  blue  tincture  diluted  with  half  a  part  of  water.  Its 
colour  was  not  darker  than  that  of  No.  2. 

The  dyed  flired  was  then  cut  into  two  parts,  and  one  of 
them  was  boiled  for  a  quarter  of  an  hour  in  the  fame  tinc- 
ture, to  which  a  little  of  the  folution  of  tin  had  been  added. 
Its  colour  this  time  was  more  intenfe. 

The  colour  in  thefe  experiments  had  diftribnted  itfelf  per- 
feAly,  and  had  united  in  fo  intimate  a  manner  with  the  fibr's 
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of  the  wool,  that  the  ftufFhad  all  the  appearance  of  wool  dj'ed 
with  indigo.  After  this  fuccefs,  M.  Jaeger  endeavoured  to 
unite  the  colour  of  molybdena  with  other  vegetable  colours^ 
and  to  tranfport  it  in  tnat  (late  to  (lufTs.  The  refults  of  this 
labour  were  as  follow : 

F.  Different  (lireds  of  woollen  cloth,  to  which  a  greater  or 
Icfs  blue  colour  had  been  communicated  by  tin£iure  of  mo- 
lybdena, were  boiled  for  half  an  hour  in  a  cold  aqueous  in- 
fufion  of  quercitron  bark.  They  acquired  (different  fhades  of 
green,  but  which  did  not  poflefs  all  the  purity  and  uniformity 
which  could  have  been  wi(hed.  He  therefore  thought  that 
it  would  be  neceflary  to  change  a  little  his  procefs. 

G.  Different  flireds  of  woollen  (luff*  were  boiled  for  a  longer 
or  ihorter  time  in  an  infu(ion  of  quercitron  bark^  with  a  view 
to  commimicate  to  them  di(ferent  (hades  of  yellow.  The 
quantity  of  blue  tindure  neceflary  for  each  (hade  of  yellow, 
beginning  with  the  weaked,  was  added  to  the  infu(ion,  which 
was  in  a  great  part  exhaufted.  In  this  manner,  (hades  of 
green,  not  inferior  in  beauty  to  Saxon  green,  were  obtained 
by  an  ebullition  of  half  an  hour. 

H.  In  other  experiments,  fometimes  the  blue  tindure  and 
fometimes  the  molybdate  of  pota(h  was  tried,  either  by  com- 
bination with  vegetable  colours,  or  alone,  as  mordants  or  mo- 
difiers. The  refults  in  general  were  very  fatisfaSory,  Several 
of  the  colours  thus  obtained  were  fo  (ixed  and  unalterable  in 
the  fun  and  air,  and  by  (Irong  acids,  that  no  other  colour 
could  be  compared  with  them  in  this  refpefl. 

M.  Jaeger  terminates  his  interefting  labour  by  announcing 
a  black  colour,  furnifhed  to  him  by  a  compo(ition  of  molyb- 
date of  pota(h,  acetite  of  alumine,  and  logwood.  This  black 
having  been  tried,  in  regard  to  durability,  as  compared  with 
common  black,  by  boiling  both  for  a  quarter  of  an  hour  in 
diluted  fulphuric  acid,  that  of  molybdena  was  fcarcely  changed, 
while  the  other  loft  its  colour  entirely,  and  paflfed  to  a  burnt 
yellow. 

The  author  adds  nlfo,  that  the  blue  tinfture  of  molybdena, 
evaporated  in  a  gentle  heat,  furnifhed  a  very  fine  blue,  folu- 
bie  in  water,  which  might  be  ufed  for  writing,  and  even  for 
paiuting,  in  the  fame  manner  as  any  other  cofouring  juice. 

It  appears  from  thcfe  experiments  that  molybdena  may  be- 
come a  very  valuable  colouring  matter  in  the  art  of  dyemg. 


V.  lU^ 
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V.  jRemaris  on  tie  prefeni  State  of  Aerojiation%    By 

Mr.  G.  J.  Wright. 

[Concluded  from  p.  346  of  our  laft  Volume.] 

1  H  E  machine  being  conftnrfted,  it  only  remains  to  fill 
it  with  inflammable  air  (hydrogen  gas).  The  uRial  method 
of  procuring  inflammable  air  is  oy  the  folution  of  iron  in  ful- 
phuric  acid  or  common  oil  of  vitriol :  for  this  purpofe  a 
number*  of  air-tight  caflcs  are  dif{)f>fed  in  circles  of  ten  or 
twelve  in  each  circle.  The  calks  compofing  one  circle  com- 
municate, by  their  individual  tubes,  to  one  centre  caflc  con- 
taining water,  whofe  height  mufl:  be  fuch  as  that  the  orifice 
of  each  tin  tube  (hould  be  fome  inches  under  the  fluid  f .  The 
centre  cades  (or  coolers^  as  they  are  technically  termed)  are 
the  only  ones  immediately  conne£):ed  with  the  balloon,  and 
that  by  varnifhed  filken  tubes  proceeding  from  their  fum- 
mits :  there  mud  alfo  be  a  fecond  orifice  in  the  head  of  each 
caik  compofing  the  circles;  each  fuch  orifice  being  for  the 
purpofe  of  introducing  the  ingredients^  and  provided  alfo  with 
an  air-tight  plug.  The  iron  (of  which  the  turnings  from  the 
boring  of  cannon  are  reckoned  the  bed)  being  placed  in  the 
cafks,  the  diluted  acid  %  (having  been  previouily  well  mixed 
in  a  ieparate  veflel  purpofely  provided)  is  to  be  poured  upon 
it,  (lopping  up  the  orifice  with  the  plug  as  foon  as  the  fmell 
of  the  gas  is  perceived :  the  quantity  of  acid  firft  put  into 
each  cauLmud  be  half  the  requifite  proportion  for  the  weight 
of  iron  therein  contained ;  and  this  rule  mud  be  obferved 
throughout  the  whole  number  of  caflcs,  fo  that  on  the  fecond 
fubfequent  addition  the  aggregate  quantity  of  gas  fliall  be 
produced  §» 

The 

*  This  was  the  method  adopted  by  Mr.  Garnerin ;  but  its  complexity 
renders  it  very  exceptionable,  as  in  other  experiments  two  or  three  calks 
have  been  made  to  anfwtt  ail  that  he  effcfls  with  thiity,  and  in  much  lefs 
time. 

+  Without  this  precaution  the  inflammable  air  is  liable  to  carry  along^ 
Vith  it  fome  of  the  acid  in  a  vaporous  lUic,  which  in  one  inftance  became 
gradually  condenfed  in  the  balloon  when  arrived  to  a  colder  region,  de- 
luging the  aeronaut  with  fome  quarts  of  this  aciduloui  liquor. 

J  It  is  nccelTary  to  dilute  the  acid  in  a  feparate  \t{l[c\^  not  merely  on 
account  of  the  great  difference  in  tlie  refpeftive  gravities  of  the  acid  and 
water,  which  renders  ftirring  ncceffary,  but  alfo  on  account  of  the  great 
quantity  of  heat  liberated,  which  is  fuihcient  to  occafion  ebullition  in  lome 
inftances,  and  might  derange  the  apparatus, 

{  This  is  the  method  adopted  by  fome  experimcnrers ;  but  a  more  ex- 
pedient one  deferves  to  fuperfede  it ;  efpecially  as  by  nearly  the  like  and 
Undermentioned  procefs  MeiTrs.  Baldwin,  Sadler,  and  Lunardi,  fuccefs* 
fully  iniSaced  their  machine  in  two  hours, 
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The  iron  muft  be  particularly  attended  to  to  infure  fuC- 
cefs ;  whatever  is  nifty  is  not  only  not  ferviceable,  but  aAu-* 
ally  injurious^  by  generating  hydro-carbonate^  a  gas  fpecifi- 

cally 

The  quantity  of  hydrogen  gas  developed  during  the  a^ion  of  diluted 
fulphuric  acid  upon  iron,  varies  not  only  according  to  the  (Irength  of  the 
acid,  but  the  quality  of  the  iron  employed.  Dr..Pricftley  (Experiments 
and  Obferrations  on  Air,  voL  vi.)  found  that  annealed  caft  iron  invariably 
afforded  more  inflammable  air  than  iron  which  had  not  undergone  that 
procefs;  the  difference  being  nearly  i-Sth.  Thus  iron  turnings,  as  being 
in  fome  degree  annealed,  ^ave  confiderably  more  air  than  only  caft  iron, 
yet  lefs  than  iron  nails  perteflly  annealed.  Mr.  Cavendiih  alfo  obtained 
from  an  ounce  of  zinc  356  ounce  meafures  of  inflammable  air;  from  the 
fame  quantitv  of  iron  412  meafures;  while  tin  afforded  him  only  half  the 
quantity  yielded  by  iron.  Suppofing  then  we  are  about  to  inflate  a  baU 
loon  of  30  feet  diameter,  it  will  require,  agreeably  to  Mr.  Cavendifli's  ex* 
periments,  about  two  ounces  and  a  half  of  iron  lor  each  cubic  foot  of  in- 
flammable air,  or  2200  pounds  of  iron  to  be  diffolved  in  order  to  com* 
pletely  fill  the  machine ;  and  to  produce  this  (blution  there  will  altogether 
be  required  an  equal  weight  of  concentrated  oil  of  vitriol,  and  fix  times 
this  weight  of  water.  But  completely  filling  a  balloon  before  its  afcenfion 
is  ufelefs ;  becaufe  the  denfity  of  the  furrounding  medium,  immedlicely 
decreafing,  will  caufe  an  equally  premature  expanhon  of  the  gas,  and  re- 
quire its  efcape  even  before  it  attains  1000  yards  height :  the  proportional 
produdt,  therefore,  of  zooo  pounds  of  metal  will  be  as  much  as  may  with 
propriety  be  applied  to  a  machine  of  30  feet  diameter. 

Having  proceeded  according  to  the  rules  hereafter  laid  down  for  afcer- 
taining  the  requifite  quantity  of  materials  agreeably  to  their  rcfpeflive 
purity,  provide  next  two  large  cylindrical  wooden  veffels  open  at  the  top, 
and  ihaped  as  inverted  truncated  cones,  each  veffel  capable  of  containing 
about  xooo  gallons,  fo  that  the  two  may  hold  in  the  fequel  the  wholt 
quantity  of  materials.  In  each  of  thefe  veffels  difpo(^  planes  of  lattice  or 
balket-work,  at  intervals  of  fix  or  eight  inches  above  e^ch  other  (their 
diameters  correfponding  to  the  diameter  of  the  pan  of  the  veffel  each 
plane  is  to  reft  upon),  adding  a  fuflicient  numbei'  of  them  till  within  » 
foot  of  the  furface  at  which  the  diluted  acid  will  ftand  when  the  whole 
quantity  fliall  have  been  added.  The  ufe  of  thefe  planes  is  for  dividing 
the  iron  into  many  portions^  fo  as  to  expofe  as  large  a  furface  as  poffible  to 
tlie  action  of  the  acid  :  the  weight  of  iron,  fuppofing  the  veffel  to  contain 
ten  of  thefe  planes,  will  be  100  pounds  upon  each ;  which  wei  ght  will 
fuflice  for  keeping  them  Heady  t  without  having  recourfe  to  other  methods 
of  fixing  them  to  the  veffel  itfctf ;  while  the  gas  will  eafily  find  a  paffagc 
for  itfelf  from  the  lower  through  the  fuperior  planes  by  thtf  tnterftices  in 
the  balket-work. 

Having  thus  difpofed  of  the  iron  fo  as  that  the  two  veffels  fliall  contain 
their  fpecific  proportion,  amounting  together  to  the  whole  of  the  required 
quantity,  provide  for  each  veffel  an  appropriate  head,  of  fome  what  lef» 
diameter  than  its  upper  rim,  that  when  fixed  therein  it  may  reft  an  indh 
or  two  below  the  level  of  the  fame,  in  order  that  a  thin  ftratum  of  water 
may  lie  over  the  whole  farfacc,  and  render  the  head  completely  tight. 
From  the  centre  of  the  head  muft  proceed  a  cylindrical  tube  of  tin  fix 
inches  in  diameter  and  one  foot  in  height ;  whence  forming  a  right  angle 
it  (hould  proceed  about  fix  feet,  and  then  defcend  by  an  obtufe  angle  whofe 
exciemity  fliuuld  terminate  in  an  afcending  nook|  cwverging  ull  its  ex«- 
7  treme 
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cally  heavier  than  even  common  air.  It  muft  be  alfo  totally 
devoid  of  greafe,  as  the  fmalleft  firatum  of  greafy  matter  will 
efiedually  fecure  the  iron  from  being  attacked  by  the  acid. 

To 

treme  orifice  be  diminiihed  to  an  inch  diameter*,  and  in  fuch  a  direction 
as  eafily  to  be  placed  under,  and  fix  or  eight  inches  below,  the  bafe  of  cho 
inverted  funnel  of  the  refervoir.  Befides  this  central  tube  there  muft  be 
a  lateral  one  of  an  inch  diameter  and  fix  inches  in  height,  provided  with 
an  air-tight  wocden  ftopper.  Through  the  head  muiV  alfo  be  fixed  a  glafs 
or  pewter  tube  bent  to  form  an  inverted  fyphon^  the  (horter  leg  of  which 
mud  be  placed  fo  as  to  be  included  in  the  vefiel,  while  the  longer  leg 
(of  two  feet  in  length)  will  remain  on  the  outfide.  A  third  vefiel  muft 
alfo  be  provided,  as  a  refervoir  or  cooler,  capable  of  holding  from  200  to 
300  gallons,  open  at  top,  yet  not  more  than  three  feet  deep.  Acrofs  its 
diameter,  and  eight  or  ten  inches  below  its  upper  rim,  fix  two  ftrong 
wooden  bars  as  fupports,  to  which  fix  an  inverted  wooden  funnel  (the 
bafe  of  which  muft  not  be  lefs  than  two  feet  diameter)  whofe  upper  part 
ibouM  end  in  a  tube,  round  which  the  varniihed  filken  tube  immediately 
connected  with  the  balloon  is  to  be  faftened.  After  properly  fixing  the 
inverted  funnel,  provide  a  fquare  wooden  tube,  and  fix  it  to  the  infidc  of 
the  refervoir  fo  as  to  reach  within  fix  inches  of  its  bottom,  while  its  upper 
orifice  (hould  ftand  at  leaft  a  foot  higher  than  the  furface  of  the  water 
therein.  This  being  done,  and  the  extremities  of  the.  large  tin  tubes  being 
properly  placed  under  the  inverted  funnel,  beein  'with  pouring  feveral 
gallons  of  cream  of  lime  (made-  by  flaking  quicklime  in  water,  a  gallon  of 
Huid  to  two  (X)unds  of  lime)  into  the  refervoir;  then  gradually  fill  the 
fame  with  water  till  within  an  inch  or  two  of  the  top.  In  the  next  place, 
pour  through  the  inverted  fyphon  of  each  tub  a  mixture  of  one  part  acid 
and  fix  of  water,  while  an  aififtant  ftanding  over  the  fmall  lateral  tin  tube 
(now  open)  replaces  the  plug  in  the  fame  as  foon  as  the  fmeil  of  the  hy- 
drogen gas  is  perceived,  indicating  that  the  atmofpheric  air  is  now  all  ex- 
pelled from  the  tub.  And  thus  muft  the  workmen  proceed,  pouring  the 
diluted  .acid  into  the  tubs  through  the  fypbons  till  I'uch  time  as  the  required 
quantity  for  each  veiTcl  (/'.  e,  1000  pounds  of  acid,  and  6000  pounds,  or 
750  gallons,  of  water)  has  been  added;  the  column  of  fiuid  retained  in 
the  (horter  leg  of  the  fyphon  forming  a  ftopper,  whereby  any  efcape  of  g%s 
at  this  aperture  is  prevented. 

A  feparate  aififtant  muft  in  the  mean  time  attend  the  pneumatic  cooler 
to  renew  the  water  therein,  which  will  be  at  intervals  faturated  with  all 
the  matter  it  can  abforb  from  the  gas;  he  muft  therefore  occafionally  dif- 
place  this  water  by  pouring  frelh  quantities  down  the  fquare  wooden  tube 
for  the  purpofe,  which  will  caufe  the  faturated  fiuid  to  fiow  over  the  top 
of  the  vcffcl,  and  in  doing  the  fame  muft,  for  every  frcfii  addition  of  water, " 
add  a  proponionate  quantity  of  the  cream  of  lime.  During  the  whole  of 
the  experiment  the  water  in  the  cooler  muft  be  ftirred  with  a  wooden  rod, 
that  the  unfaturated  lime  (continually  tending  to  precipitate  itfeU)  may 
be  perpetually  brought  into  contact  with  the  gas ;  while,  the  more  frequent 
the  renewal  of  the  water  in  the  refervoir,  and  the  larger  the  proportion  of 
frcfh  cream  of  lime,  the  lighter  will  the  gas  be  obtained.     Alfo,  to  facili- 

•  By  this  contrivance  the  gas  will  iffue  in  a  continued  ftream,  which  will 
prevent  that  great  agitation  of  the  water  under  .the  funnel  which  is  occa- 
fioned  by  the  gas  forcing  its  way  through  the  water  in  large  quantities  at 
a  time,  yet  at  intervals  of  fome  diftance,  whereby  much  of  it  i»  frequently 
loft, 
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To  provide  againft  thefe  two  circumftances,  the  aeronaut 
ought  not  to  omit  fuWefting  the  iron  turnings  to  the  aftion 
of  a  (Irong  fire  amidft  carbonaceous  matters,  for  at  leaft  an 
hour,  a  day  or  two  before  his  propofed  ufe  ef  them.  The 
thicknefs  of  the  iron  mud  be  alfo  noticed,  as,  under  the  moft 
favourable  circumftances,  the  acid  never  penetrates  it  more 
than  half  an  inch:  therefore  all  the  weight  of  iron  that  re- 
mains over  and  above  a  furface  of  half  an  inch  depth  every 
way,  becomes  ufelefs ;  the  coat  of  newly  formed  oxide  of  iron, 
effe^ually  guarding  the  remaining  metal  from  folution :  for 
want  of  attending  to  this  circumftance,  the  quantity  of  metat 
ha^  frequently  proved  deficient  to  the  end  propofed,  to  the 
great  difappointment  of  the  experimenter. 

Alfo  where  the  public  haye  to  rely  on  the  good  faith  of  the 
exhibiter,  he  ought  to  try  the  flrength  of  his  acid  previous  to 
employing  it;  and  this,  not  by  the  ordinary  methods  of  fpe- 
cific  gravity,  nor  the  quantity  of  alkali  it  will  faturate  *,  out 
by  the  a&ual  procefs,  m  the  fmall  way,  of  what  he  propofes 
to  perform  on  the  day  of  afcent :  by  thefe  means  he  cannot 
fail  of  fucceeding. 

But  the  above  is  not  the  only  method  of  procuring  inflam** 
mable  airf :  the  pafiing  of  water  over  red-hot  metals  is  foU 

tate  the  entrance  of  the  inflammable  air  into  the  balloon,  ttie  vamilbed 
iilken  tube,  proceeding  from  the  inverted  funnel,  mud  rather  afcend  than 
othenvife  in  its  courfe  to  the  balloon,  which  may  be  eai'ily  managed  by 
fupporting  it  along  a  ladder  havine  a  gentle  inclination  upwards^  1  appre. 
hend  the  coft  of  the  larger  tubs  of  xooo  gallons  each  will  be  lei's  ex^ienfive 
than  to  have  rccourfe  to  twenty  or  thirty  butts  for  the  purpofc;  which,  by 
dividing  the  procefs.  caufes  greater  apprejienfions  for  failure  with  rerpe.!:t 
to  the  tightnefs  of  to  many  veiTels  and  tubes;  befides  the  inconvenience  of 
having  to  procure  fo  great  a  number  of  calks  for  every  frefli  voyage,  when 
'Undertaken  as  a  public  exhibition  in  places  far  diftant  from  each  other. 

The  fulphate  of  iron,  the  product  of  the  mutual  a£lion  of  the  acid  and 
iron,  is  a  tubftance  much  ufed  in  the  arts  under  the  name  of  green  cop^ 
perac  :  the  chemift,  dyer,  calico-priiycr,  ink-maker,  rchner,  &c,  have  threat 
demand  for  this  article.  It  may  thereFore  be  cither  dilpofed  of,  or  difiilied 
ffrp  to  regain  the  acid ;  while  the  refiduum,  by  a  further  calcination,  may 
DC  converted  into  that  fpccies  of  oxide  known  by  the  name  of  colcothar, 
an  article  much  employed  for  polilhing  glafs  and  mttals,  and  alfo  as  a 
pigment. 

"*  We  are  liable  to  miftakes  if  we  rely  on  the  fpecific  gravity  of  the  acid 
(ufually  varying  from  x*6  to  i*8),  which  is  augmented  by  its  containing 
in  folution  neutral  falts,  efpecially  fulphate  of  pota lb  ;  an  adulteration  not 
unfrequently  pradtifed.  The  quantity  of  alkali  required  to  faturate  a  given 
quantity  o^  an  acid,  can  never  dete£t  the  abfolute  quantity  of  the  indivi- 
dual acid  we  are  in  fearch  of,  but  only  indicate  the  degree  of  acidity  of  the 
vvhofe,  without  any  regard  to  the  fpecific  radicals, 

f  Inflammable  air  is  procured  in  many  chemical  operations;  but  it  is 
ufelefs  to  mention  hete  any  other  than  fuct\  as  are  advantageoufly  appli^ 
cable  to  aiiroftatic  purpofei ^ 
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lowed  by  the  extrication  of  a  large  quantity  of  hydrogen  gas 
from  the  decompoiition  of  the  water;  but  the  metal  is  apt  to 
run  to  a  flag  refembling  finery  cinder,  preventing;  its  further 
action  upon  the  water,  and  that  before  any  confiderable  pro* 
portion  is  decompofed. 

The  diftillation  of  pit-coal  alfo  affords  this  g^as,  but  not 
above  one-fourth  lighter  than  atmofpheric  air.  In  obtaining 
it  in  this  way,  a  number  of  receivers  mud  be  interpofed  be* 
tween  the  retort  and  the  balloon,  to  condenfe  the  volatile^ 
aqueous,  and  oleaginous  produ£is  of  this  diftillation^. 

If  a  parachute  is  required,  it  (hould  be  conftruded  fo  as 
when  diftendcd  to  form  but  a  fmall  fegnient  of  a  fphere,  and 
not  a  complete  hemifphere;  as  the  weight  of  this  machine 
is  otherwife  confiderably  increafed,  without  gaining  much 
in  the  oppofing  furface.  The  parachute  of  Mr.  Garnerin  is 
particularly  defective  in  a  too  great  extcnfion  of  its  diameter; 
an  unneceffary  addition  to  its  weight  of  a  lining  of  paper  both 
withinfide  and  without ;  the  too  near  approximation  of  the 
baflcet  to  the  body  of  the  parachute ;  and  efpecially  in  the 
want  of  a  perpendicular  cord  paffing  from  the  car  to  the  centre 
of  the  concave  of  the  umbrella,  by  the  abfence  of  which 
the  velocity  of  the  defcent  is  certain  to  be  very  rapid  before 
the  machine  becomes  at  all  didended ;  whereas,  if  a  cord  were 
thus  difpofed,  the  centre  of  the  parachute  would  be  the  por- 
tion firft  drawn  downwards  by  the  appended  weight,  and  the 
machine  would  be  almofl  immediately  at  its  full  extcnfion. 

Having  found,  by  experiment^  the  diameter  required  for 
infurin^  fafety  f,  the  further  the  bafket  or  car  is  from  the 
umbrella,  the  lets  fear  (hall  we  have  of  an  inverfion  of  the 
whole  from  violent  ofcillations ;  yet  the  longer  the  fpace  be- 
tween the  car  and  the  head  of  the  machine,  the  longer  will 
be  the  fpace  run  through  in  each  vibration  when  once  begun, 
yet  by  fo  much  the  more  will  they  be  (Readier;  and  this 
ought  to  be  attended  to,  as  when  by  the  violence  of  the  ofcil- 

'*  During;  ihc  didiilatiou  ot*  pit-coal,  water  and  carbonate  of  ammonia 
are  afforded,  together  wiiii  a  pitchy  oil  refembling  tar  :  thcfe  will  be  con- 
dcnfed  in  rhe  nearcd  receivers,  while  the  gafeous  produdt  (confifn.ig  of  a 
mixture  of  hydrogen  with  azotic  and  carbonic  acid  gafes)  will  proceed  on- 
ward; and  which  if  made  to  pafs  through  lime-water  will  be  rendered 
more  pure :  a  pound  of  coal  will  afford  about  three  cubic  feet  of  inflam- 
mable air,  and  prove  the  cheupeft  method  of  inflation.  Dr.  Pricl^ley  alio 
found  that  the  produ6k  of  inflammable  air,  in  ail  operations  in  the  dry  way, 
was  always  greater  in  proportion  as  the  fire  had  been  fudJenly  raifcd. 

f  Mr.  Baldwin  advifes  the  diameter  1 5  feet ;  by  which  means,  <*  the 
man  weighing  140  pounds  and  the  parachute  10  pounds,  with  a  furface  of 
150  fquare  feet,  he  would  feel  no  greater  (hock  than  if  he  bad  fallen  from 
the  height  oF  fix  feet."  At  the  Pantheon,  Mr.  Garnerin's  parachute  WdS 
s^^Qounced  as  being  49  feet  in  diameter,  and  weighing  abovt:  So  pounds. 
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latiens  the  car  became  (in  Giimerin's  experiment)  on  a  line 
with  the  horizontal  axis  of  the  machine,  (or,  in  other  words^ 
the  point  of  fufpenfion,)  the  force  of  gravity,  or  the  gravitating 
power  of  tile  weight  in  the  car,  on  the  umbrella,  bemg  at  that 
crifis  reduced  to  nothing,  the  (lighted  caufe  might  have  car* 
ried  the  body  of  the  machine  in  a  lateral  direction,  reverting 
the  concavity  df  the  umbrella,  and  Mr.  Garnerin,  perhaps, 
have  fallen  upon  the  now  convex  yet  internal  portion  of  the 
bag,  and  the  whole  have  defcended  confufedly  together  *• 

I  (hould 

•  The  umbrella  being  aftcd  upon  in  a  perpendicular  dire6tion  from  the 
car,  if  by  any,  the  moft  trivial  caufe,  the  latter  vibrates  from  the  perpendi- 
cular it  will  draw  the  machine  in  the  fame  inclined  dire^lion  ;  the  car  alfo 
with  its  cords  of  fufpenAon,  now  acting  the  part  of  a  pendulum,  will  con- 
tinue to  ofcillate  to  each  fide  till  a^erfe£t  equilibrium  is  redored.  The 
fpace  of  the  arc  defcribed  in  each  vibration  will  depend  upon  the  diftance 
between  the  car  and  the  parachute  conjun£lly  with  the  refinance  afforded 
by  the  latter  to  the  air,  whereby  on  decreasing  the  refinance  (or,  which 
is  the  fame  thing,  the  furface  of  the  umbrella,)  the  weight  in  the  car  will 
fooner  draw  the  machine  into  the  perpendicular,  and  the  ofciilations  con« 
fequently  ceafe  :  thus  a  parachute  whofc  furface  is  fmall  enough  to  obviate 
ofciilations  in  the  middle  regions  (/.  f,  the  half  of  the  ufual  heights  fur- 
mounted  in  aeroftatic  experiments,  or  about  5000  feet),  would  be  defec- 
tive for  want  of  furface  to  moderate  the  velocity  of  defctnt  when  near  the 
ground,  and  vicever/a*  if,  therefore,  we  can  augment  or  diminifh  at  plea- 
lure  the  furface  and  confequent  refinance  of  the  parachute  during  its  de- 
fcent  ,wc  (ball  have  attained  the  pcrfe6iion  of  the  machine. 

Thus  in  Mr.  Garncrin's  experiment  the  ofciilations  did  not  commence 
till  the  machine  felt  the  increafed  refiftance  of  a  more  dcnfe  zone  of  the 
atmofphere;  and  having  then  no  means  of  diminidiing  the  fame,  the  vibra- 
tions began,  continued,  and  increafed,  till,  by  arriving  in  a  yet  more  denfe 
region,  a  greater  refiftance  was  oppofed  to  the  ofciilations  of  the  balket, 
gradually  diminilhing  the  arc  of  the  fame  to  nothing,  this  alfo  being  af- 
filed by  a  difcharge  of  ballaft  from  the  car,  by  which  means  the  weight  of 
the  pendulum  and  its  power  to  fwccp  through  a  denfe  atmofphere  were 
conjointly  dtminifhed ;  for  the  vibrcaion  of  a  pendulum  will  be  in  proportion 
to  iii  lengibi  and  alfo  ta  the  denjity  of  the  mediupi  through  which  it  h  to  v/- 
brate\  a  fa^  ton  much  overlooked.     There  is  therefore  a  medium  height 
at  wtiich  &it  ofciilations  will  be  the  greateft ;  and  the  diftance  of  this  me- 
dium from  the  earth's  furface  will  vary  with  the  different  ff  ates  of  the  ba- 
rometer at  the  earth }  or,  in  other  words,  as  the  denfity  at  different  heights. 
Thus,  when  the  altitude  of  an  aeronaut  dcfcending  by  a  parachute  is  great, 
the  atmofphere  is  there  too  much  rarefied  to  occahon  rehffance  to  the  um- 
brella fumcient  to  allow  of  an  ofcillation  ;  but  when  in  a  lower  zone  a  vi- 
bration has  unfortunately  begun,  the  atmofphere  is  here  too  denfe  to  allow 
of  that  velocity  of  defcent  which  only  could  have  prevented  the  commence- 
ment of  the  ofciilations,  yet  not  denfe  enough  to  afford  fufficient  refiffance 
to  retard  the  fwcep  of  the  bafket ;  while  in  a  yet  more  dcnfe  region,  nearer 
o  the  furface  of  the  earth,  the  air  affords  fo  much  refiftance  to  the  fwing 
of  the  car,  at  foon  effe£luallv  to  ftop  the  fame,  cfpecialiy  if  the  weight 
therein  could  now  be  diminimed  by  a  difcharge  of  ballad ;  a  h€t  evinced 
in  Mr«  Gamerin's  experiment,  when  he  threw  out  a  quantity  of  ballad 
^hen  near  the  eatth  to  moderate  the  ihock  of  his  defcent,  which  imme, 
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I  (hould  propofe  the  parachute  to  be  conftruAed  of  var« 
niihed  cambric  muflin  (or  light  linen) ^  covered  externally 
with  a  netting,  the  mefhes  of  which  fhould  converge  fmaller 
as  they  approach  the  central  portion  of  the  machine  5  obfenr* 
ing  alfo  to  fix  the  netting  on  the  furface  by  fewing  it  down 
upon  various  parts  of  the  fame.  The  diameter  of  the  para* 
chute  (forming  only  a  fmall  fegment  of  a  fphere),  when  ex- 
tended, not  to  exceed  twenty  feet.  The  central  aperture  of 
the  umbrella  (to  allow  the  efcape  of  the  air  through,  as  the 
machine  defcends),  not  lefs  than  three  feet  in  diameter,  and 
provided  with  a  (butter  moving  upon  a  hinge  and  opening 
inwards  * ;  furnifhed  alfo  with  a  cord  iliding  over  a  fingle 

})ulley  to  ihut  the  aperture,  and  a  fecond  cord  to  open  the 
ame  (each  cord  reaching  to^the  car),  thus  fubje£ting  the 
fhutter  to  the  will  of  the  aeronaut.  By  this  mechanifm  the 
ilupefying  vibrations  of  the  car  may  be  moderated,  if  not 
wholly  prevented,  by  drawing  down  the  fliutter  fo  as  to  fully 
expofe  the  aperture,  whereby  the  refiftance  of  the  parachute 
to  the  atmofphere  being  lelfened  by  all  this  diminution  of  its 
oppofing  furrace,  the  gravitating  power  of  the  appended  weight 
(tending  to  draw  the  body  of  the  machine  continually  in  the 
perpendicular)  will  have  proportionally  a  greater  effe£b :  the 
defcent  in  the  interim  wilt  be  alfo  relatively  more  rapid;  but 
this  may  be  checked  in  a  moment  by  clofing  the  orince,  efpe* 
cially  when  near  the  furface  of  the  earth  f, 

A  firong  cord  (hould  proceed  perpendicularly  from  the 
centre  of  the  car  to  a  point  formed  by  the  convergence  of  a 
number  of  cords  proceeding  from  the  lecond  ring  of  wicker- 
work,  the  effeft  of  which  would  be  an  immediate  extenfion 
of  the  parachute  to  its  full  diameter  at  the  inftant  of  defcent, 
as  before  adverted  to.  Alfo,  and  lallly,  a  third  hoop  of 
wicker-work,  of  fix  or  eight  feet  diameter,  fixed  in  the  in* 
ternal  concave  of  the  umbrella,  to  fecure  againft  any  acci- 
dental collapfe  of  the  fides  before  the  machine  has  become 

diately  reftored  the  machine  to  its  perpendicular  fituation,  but  for  which 
he  could  not  account.  An  attempt  to  obviate  thefe  inconveniences  is  the 
obje6t  of  the  valve  of  the  parachute  mentioned  hereafter. 

•  This  aperture,  or,  more  properly,  valve,  of  the  parachute,  may  be 
conftrufted  either  of  clofe  wicker-work,  or  varniflied  linen  ftrengthened 
by  a  piece  of  netting  externally,  and  fixed  to  a  ring  of  wicker-work  adapted 
to  clofe  the  diameter  of  the  fecond  ring  of  wicker-work,  to  which  are  fixed 
the  pieces  of  varniihed  linen  compofing  the  concave  umbrella.  This  latter 
circle  is  independent  of  the  third  hoop  of  wicker-work  of  fix  or  eight  feet 
diameter,  afterwards  mentioned,  whofe  ufe  is  to  prevent  a  collapfe  of  the 
lides  of  the  machine, 

f  By  an  enlargement  of  the  diameter  of  the  valve,  this  diminution  of 
furface  might  be  carried  to  fuch  extent  as  to  infure  a  fafe  defcent  by  the 
parachiate  eren  in  the  mod  tempeftupus  weather, 
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diftended  by  its  prefiure  on  the  cylinder  of  air  immediately 
beoeath  it. 

With  refpeA  to  the  probability  of  dire£ling  aeroftatic  ma- 
chines*, we  may  infer  it  to  be  poiliBIei  although  the  methods 
hitherto  tried  have  been  inadequate ;  perhaps  becaufe  they 
were  not  fufficiently  powerfiih  as,  to  expe£l  to  make  fo  large 
a  body  as  a  balloon  to  vary  from  the  wmd  by  the  impuKioii 
of  an  oar  of  fix  or  eight  feet  in  length  and  one  or  two  in 
breadth  (and  that  by  only  endeavouring  to  draw  the  car  out 
of  the  perpendicular),  is  to  expeA,  by  means  of  a  boat's  oar, 
to  impel  a  (hip  of  burthen.  Oars  are  doubtlefs  the  mod  likely 
means  to  efieck  this  purpofe,  if  they  were  of  dimenfions  pro-^ 
portionate  to  the  eifefts  they  are  wiflied  to  produce  f  •  The 
addition  of  fails,  where  any  variation  from  the  wind  is  de- 
fired,  will  prove  injurious  till  we  have  attained  a  method 
(perhaps  only  to  be  accomp1i(hed  by  oars)  of  keeping  the 
fame  point  of  the  balloon  continually  in  a  given  direSion. 
Yet  I  doubt  not  but  thefe  alfo  might  prove  of  great  fervice  in 
quick  difpatches  by  water;  as,  lor  inftance,  where  it  is  re- 
quired to  pafs  a  fortrefs  pr  fleet  for  the  fuccour  of  a  befieged 
town,  or  convey  difpatches  thereto :  a  fmall  balloon,  of  ten  or 
twelve  feet  diameter,  provided  with  fails  to  ^pofe  a  large  fur- 

^  'Tis  a  matter  of  furprife,  that  the  varfous  hints  for  dire6^ing  balloohs 
appear  to  lie  donnant  with  their  projectors,  who  feem  indifpofed  to  make 
any  attempts  to  carry  their  plans  into  execution :  thus  the  inventions  ef 
profeiTor  ^anzei  (Philofophical  Magazine,  vol.  iv.),  alfo  of  Martin,  and 
the  propofals  for  performing  the  fame  by  means  of  eagles  trained  for  the 
purpofe;  or  by  a  rev^rfed  parachute  to  retard  the  dire£l  progrcfs  of  the 
balloon,  whereby  lefs  power  will  be  neceiTary  to  impel  it  in  a  lateral  di- 
rection; all  thefe  plans  remain  obfolete  and  unpraCtifed  from  the  time  of 
their  fnggeftion. 

f  According  to  the  prefent  mode  of  rowing  balloons  from  the  car, 
whatever  deviation  is  made  may  be  compared  to  the  lee-way  of  a  (hip  at 
fea^  the  power  being  applied  fo  as  merelv  to  prevent  at  a  certain  inftapt 
the  car  from  following  the  balloon,  which  vvill  therefore  be  impelled, 
during  that  ihort  interval,  in  a  barely  diagonal  direction  amounting  per- 
haps, in  the  end  of  the  voyage,  to  fcarcely  half  a  point  from  the  wind. 
For  oars  to  produce  their  full  effect  they  (hould  be  not  lefs  than  twenty 
feet  lone,  and  three  in  width  at  their  extremities  ;  while  the  rowers  (hould 
be  feated  one  on  each  fide  of  the  machine  in  appropriate  cars  attached  to  the 
body  of  the  balloon,  and  nearly  on  a  line  with  its  equator :  this  might  ealily 
be  praftifed  with  a  balloon  capable  ef  carrying  four  perfqns  and  ballaft; 
the  greater  weight  in  the  car  below  the  machine,  contaming  two  travellers 
with  ballaft,  being  fufhcient  to  keep  the  whole  apparatus  in  a  fteady  pofi- 
tion,  and  that  more  cr}>ecially  if  the  fame  be  tuipended  at  a  confiaerable 
diftance  beneath  the  balloon.  The  oars  recommended  (being  made  of  only 
varni(hed  linen  ft  retched  over  netting  (ixeQ  to  arms  of  pliable  wood)  mig(it 
be  eafily  worked,  if  a  projecting  ftaft  of  wood  were  attached  to  each  lateral 
oar,  fo  as  to  form  at  its  extremity  a  fulcrum  whereon  to  reft  the  oar  at  eight 
or  ten  feet  diftance  from  th^  row^r, 
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face  to  the  wind,  being  attached  by  a  long  rope  to  aboat^ 
"would  outftrip  the  qutckefl:  veiTel,  and  might  alfo  be  made  to 
deviate  from  the  courfe  of  the  wind ;  as  the  water  would  form 
a  counter- refi ft ing  medium,  the  want  of  which  in  air-balloons 
occaiions  the  difficulty  of  fteering  them.  A  fail-balloon  iimilar 
to  the  above  might  alio  be  advantageoufly  attached  to  a  land- 
carriage ;  namelv,  by  increafing  the  capacity  of  the  balloon  fo 
that  its  power  ot  afcenfion  being  nearly  ecjual  to  the  weight  of 
the  appended  carriage,  the  latter  would  be  drawn  along  by 
the  impulfion  of  the  wind  againft  the  balloon  and  fails,  while 
the  friction  over  the  ground,  by  the  fmall  overplus  weight, 
may  be  reafonably  expefted  to  afford  a  refiftance  fufficient  ^ 
guide  the  machine,  and  allow  of  a  deviation  in  the  carriage  of 
at  leatt  eight  points  from  the  courfe  of  the  wind  *. 

To  whatever  degree  of  perfection  aerial  navigation  may 
attain,  the  limits  to  which  a  traveller  might  foar  will  for  evci 
be  confined  to  but  a  fmall  diftance,  even  fuppofing  that  man 
could  exift  in  any  ftation  of  the  aerial  regions  however  ele- 
vated. The  denfity  of  the  atmofphere  decreafing  in  a  geo- 
metrical proportion,  it  will  be  found  that,  if  a  fphere  of  meet 
,  copper  t,  of  half  a  pound  to  thefquare  foot,  were  conftru£ted 
of  equal  diameter  with  our  earth  (  7920  miles),  and  totally 
exhaufted  of  its  inclofed  air,  fuch  a  globe  would  attain  its 
equilibrium  at  yo'C4yc^^6  miles  diftance  from  the  furface  of 
the  earth ;  nor  would  it  attain  a  greater  elevation,  although 
its  power  of  afceniion  at  the  inftant  of  departure  would  be 
fjqual  to  2871691637967270771712  pounds. 

The  application  of  aeroftatic  machines  to  the  advancement 
of  our  knowledge  of  the  various  phaenomena  in  meteorology, 
flands  prominent,  as  the,  perhaps,  only  means  of  maturing 
our  acquaintance  with  caufes  yet  known  only  by  their  effe<9:8. 
Their  ufe  will  alfo  be  indicated  in  many  urgent  cafes  where 
other  rneans  of  conveyance  might  fall  (liort.  At  the  fame 
time  I  concl^idjj  w}th  remarking,  that  the  hitherto  unfuccefs- 

-*  A  land  carriage  to  be  moved  by  the  wind  is  not  a  new  contrivances 
a  machine  of  this  kinji,  rigged  in  all  refpcfls  like  a  fluop,  ufcd  occafionally 
to  be  experimented  upon  on  Barham  Downs,  near  Canterbury  :  the  car- 
riage being  of  a  light  conftrudtion,  and  containing  two  pcrfons,  was  found 
capable  of  running  a  mile  in  three  minutes  and  a  half,  upon  levol  ground 
aind  with  a  fair  wind.  Whether  it  could  ftirmount  the  occafional  irregu- 
larities of  a  common  road,  or  deviate  in  any  meafure  from  the  wind,  1  do 
pot  now  recollcft, 

f  If  metallic  aeroftats  were  ever  to  be  conftru6lcd  agreeably  to  the  (chcme 
of  the  jefuit  Francis  Lana,  means  mi^ht  be  found  to  exhaufl  chcm :  hut 
to  prevent  their  being  cruflied  together  by  the  prcITurc  of  the  ann.Qfyhcre 
yrould  be  more  difficult  to  ^ccompliib ! 
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fill  attempts  to  render  aerial  navigation  of  fervice  to  man- 
mind,  oueht  to  be  no  argument  for  cauiing  it  to  be  difcoun- 
tenanced  by  men  of  fenfe,  or  prohibited  by  civil  authority ; 
as  experiments  in  any  art,  however  multiplied,  if  not  well 
advifed  and  condudled,  cannot  be  expected  to  fulfil  the  erro- 
neous expectations  of  their  projectors. 

To  aflift  the  artift  in  confirudting  his  aeroftatic  apparatus, 
U  may  not  be  amifs  to  fubjoin  the  following  data : — ^The  dia- 
meter is  to  the  circumference  of  a  fphere  as  i  to  3',  or  as 
I  to  3*1415.  The  circumference  multiplied  by  the  diameter 
gives  the  ftirface  of  the  fphere  in  fquare  dimenfions,  and  i-6th 
of  the  furface  multiplied  by  the  diameter,  or  the  cube  of  the 
diameter  multipliea  by  0-5236,  sives  the  capacitv  or  folid 
contents  in  cubic  meafure.  By  the  weight  of  a  iouare  foot 
of  the  envelope  may  be  found  the  weight  of  the  whole  bag, 
allowing  for  the  feams ;  and  to  find  tne  power  of  afcenfion, 
fubtraCt  the  weight  of  the  bag  and  inciofed  air  from  the 
weight  of  an  equal  bulk  of  atmofpheric  air  *y  and  the  quo- 
tient will  give  the  power  which  the  balloon  will  exert  to  rife, 
which  (during  its  afcent)  will  decreafe  till  the  equilibrium 
between  the  two  is^eftored  ;  and  this  point  may  be  nearly 
afcertained  by  recollc6ling  that  the  denflty  of  the  atmofphere 
dccreafes  in  the  geometrical  ratio,  and  is  reduced  to  half  an 
atmofphere  at  three  miles  and  a  half  from  the  earth's  fur- 
face  t .  If  a  balloon  with  its  annexed  apparatus  weighs  there- 
fore, at  the  indant  of  afcent,  but  half  an  equal  bulk  of  com- 
mon air,  it  will  rife  to  three  miles  and  a  half  perpendicular 
height;  but,  as  the  denfity  of  the  inflammable  air  decreafes 
alfo  in  the  ratio  of  the  diminiihing  preilure  of  the  furround- 

*  A  cubic  foot  of  water  weighs  ipoo  ounces  avoirdupoife  :  and  as  the 
denflty  of  air  to  water  is  as  i  to  8 00,  this  will  be  i  J^  ounce  for  every  cubic 
foot  of  atmofpheric  air :  the  weight  of  inflammable  air  varies  according  to 
hs  purity,  fo  as  to  be  even  17  times  lighter  than  common  air ;  but  in  the 
grofs  way,  for  acioftatic  purpofcs  we  mud  not  expert  to  obtain  it  more 
tlian  eight  or  ten  times  lighter  than  atmofpheric  air. 

f  Agreeably  to  the  annexed  table  : 
At  miles 


3i 
7 

ai 

23 

35 
41 
49 

^% 

70  . 


y    the  air  is    i 


-  -     4 

-  -     16 

.     .    64 

-  -  256 
•     I  024 

-  4*096 

-  16-384 

"  65*536 
-  262  144 
ro48-5;6J 
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ing  air,  fo  if  the  balloon  were  originally  but  a  quarter  full 
(by  which  means  room  would  be  left  for  this  fubiequent  ex-« 
panfion  of  the  gas),  the  machine  would  mount  proportionally 
higher  than  the  three  miles  and  a  half,  by  as  much  more  as 
the  relative  denfity  of  the  gas  is  become  lefs.  Thus,  if,  as  is 
now  allowed,  we  reckon  the  volume  of  all  eladic  fluids  to  be 
inverfely  as  the  preflure,  and  that  the  balloon  was  at  firft  but 
a  quarter  full  (yet  of  half  its  weight  of  power  of  afceniion), 
it  would  not  ftop  till  arrived  at  feven  miles  height,  and  the 
machine  would  be  at  its  full  dillenfion,  tbedenfity  being  here 
leflened  four  times  what  it  was  at  the  moment  of  afcenflon. 
But  if  the  machine  (whofe  power  of  afcenfion  is  equal  to  half 
its  whole  weight)  was  at  firfl  half  full,  the  gas  would  be  ex- 

Eanded  to  twice  its  volume  at  three  miles  and  a  half;  the 
alloon  would  then  be  full^  and  all  further  rife  would  be  pre- 
vented by  the  air  efcaping  at  the  neck  by  all  the  fubfequent 
rarefa£tion ;  and  if  this  was  prevented  by  tying  the  neck,  the 
machine  would  burft.  But  we  are  prevented  from  knowing 
to  what  precife  height  a  balloon  will  rife,  from  the  yet  unac- 
counted-for circumfiance  of  the  temperature  of  the  contained 
air  always  much  exceeding  that  of  the  furrounding  medium : 
and  as  there  is  not  that  coincidence  in  the  expannons  of  dif- 
ferent gafes  by  temperature,  as  is  the  cafe  with  refpe6t  to 
barometrical  preflure ;  fo,  till  we  are  better  acquainted  with 
the  caufe  of  this  diverfity  of  temperature,  and  the  precife  ex- 
paniion  of  the  gas  by  the  varying  degrees  of  the  fame,  we 
muft  reft  fatisfied  with  a  rough  calculation  in  fuppofing 
the  temperature  of  the  internal  and  external  air  to  corre- 
fpond  *. 

The  annexed  table  (extraSed  from  Mr.  Cavallo's  treatife) 
(hows  the  proportion  between  the  furfaces  and  capacities  of 
fpheres  of  various  diameters,  remembering  that  the  fpecific 

*  From  the  mode  of  inflating  aeroftatic  machines,  and  the  diiTclnng 
power  of  all  eladic  fluids^  the  contained  gas  will  always  hold  in  folution 
more  or  lefs  water  in  an  extremely  divided  date.  In  the  elevated  and  cold 
regions  of  the  atmofphere  this  vaporous  fluid  will  be  condenfed  in  fmall 
drops  in  the  inner  concavity  of  the  balloon  j  but  the  before-combincvi  yet 
now  free  caloric  (to  which  the  fluid  owed  its  vaporous  date,  and  which, 
in  every  conden(iation  of  a  fluid,  or  change  of  date  of  its  aggregation  irom 
aeriform  eladicity  to  a  fluid  or  folid  date,  is  given  o\u,)  will  be  prevented 
from  efcaping  to  the  external  air  by  the  non-condufling  quality  of  the  en- 
velope :  it  will  therefore  ferve  to  augment  the  temperature  of  the  hydrogen 
gas  i  while  in  a  warmer  zone  (or  when  a  large  and  white  cloud  is  fo  fitu- 
ated  as  to  become  a  mirror  to  the  balloon,  drongiy  rcfledting  the  rays  of 
the  fun  upon  the  fame,)  the  contrary  effects  will  enfue— the  water  will 
reaiTume  the  vaporous  date,  and  the  tepiperaturc  of  the  gas  be  propor- 
tionally reduced,  as  far  at  relates  to  lis  gomained  water. 

quantity 
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^antlfy  of  the  namber  in  the  firft  coluinn,  whether  reckoned 
as  inches,  feet,  or  yards,  muft  be  the  fame  in  each  lateral  co- 
lumn; as  fquare  inches,  feet,  or  yards,  in  furface— ^nd  cu* 
Kcal  inches,  feet,  or  yards,  in  capacity  ♦* 


Diam. 

Surface. 

• 

Capacity         Dum. 

Suifa>.e. 

-upacity. 

I 

3 'HI 

0-5*3 

26 

2124 

9203 

li 

7-068 

1767 

^l 

2290 

103  6 

2 

12-567 

4-.  88 

.     28 

2463 

11494 

^\ 

19635 

8181 

29 

2642 

12770 

3 

a8-S74 

14*137 

30 

2827 

H'37 

4 

50-265 

3351 

31 

3019 

J5598 

5 

78-54 

^S'^5 

3» 

3217 

17157 

6 

1 13097 

113-097 

ii 

34a  t 

18817 

7 

153-938 

179594 

34 

i^i'i^ 

20580 

8 

1 

lovdSz 

268-083 

35 

3848 

22449 

9 

254-469 

381-704 

3<S 

4072 

244*9 

lO 

314-159 

5«36 

32 

4301 

2652a 

II 

380M 

695-9 

38 

4536 

28731 

i% 

45a'5 

904-8 

39 

4778 

31060 

13 

530*9 

115  -3 

40 

5026 

33510 

14 

6158 

I43<57 

45 

636a 

47713 

• 

15 

706-9 

iji67-i 

50 

7854 

65450 

16 

804-2 

3H5 

i5 

9503 

87114 

^l 

9079 

357a 

60 

113 10 

113098 

18 

ioi7'9 

3054 

65 

13*73 

143794 

19 

1134-1 

359* 

70 

15394 

179595 

ao 

1256-6 

4189 

75 

17671 

220804 

ai 

13854 

4849 

80 

20ic6 

268083 

23 

15205 

5575 

85 

22698 

321556 

23 

1661-9 

6371 

90 

25447 

381704 

34 

1809-6 

7238 

95 

28353 

448922 

25 

i9<^3'5 

8181 

100 

31416 

523599  1 

*  I  have  omitted  to  particularize  the  method  of  cutting  the  pieces  com- 
poiing  a  balloon,  which  will  vary  according  to  the  width  of  the  fluflf;  as 
«the  final  left  ingenuity  will  enable  any  one  to  dcfcribe  a  pattern,  only 
recollefting  the  length  in  circumference  of  the  machine  required,  to» 
gjther  with  its  propofed  Ihape.  Alfo  the  heights  of  the  barometer  are 
Orr^itted  (as  requiring  corre£tions  for  temperattire  too  nice  for  any  but  phi- 
lofophic^l  amateurs,  who  may,  with  propriety,  be  fuppofed  to  be  already 
mafters  of  this  eiTential  branch  of  the  fcience)  for  the  prefcnt  purpofe^only 
recollecting  that,  without  rerard  to  the  difference  of  temperature,  an  ele- 
vation of  16  fathoms,  or  96  &ct,  is  ufually  allowed  for  the  fall  of  every 
tenth  of  an  inch  of  the  mercury. 
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So  long  ad  the  vibration  of  pendulums  is  perforaied  in  a 
medium  of  varying  denfity,  we  mud  not  look  for  an  accurate 
time-piece  for  afcertaining  the  longitude,  8cc.;  unlefs  afelf- 
corre£ting  mercurial  pendulum  could  be  contrived,  adapted 
to  counteract  the  fmalleft  variations  eifeCted  by  the  ambient 
air.  The  errors  of  a  time-piece  are  but  half  corredted  by 
the  fabrication  of  pendulums  adapted  to  obviate  the  expanfion 
of  metals  by  increafe  of  temperature,  if  the  works  themfelves 
Hill  remain  coniiruded  of  fuch  expanfible  materials.  A  cor- 
rect time-piece,  therefore,  will  be  that  of  which  not  only  the 
works  and  pendulum  are  condruAed  of  the  lead  expanfible 
materials,  but  the  pendulum  itfelf  (hall  vibrate  in  a  medium 
of  unalterable  denfity ;  a  defideratum  only  to  be  obtained  by 
caufing  the  vibrations  to  be  performed  in  vacuo^  or  by  a  felN 
correcting  pendulum,  as  above  alluded  to.  I  know  of  no 
fubftance  fo  well  adapted  to  compofe  the  works  of  fuch  a 
machine  as  ivory,  or  the  horn  of  the  narwhal  or  fea  unicorn 
(nearly  entirely  compofed  of  enamel,  and  ufed  in  the  fabrica* 
tion  of  artificial  teeth),  efpecially  if  we  had  a  means  of  in- 
creafing  their  hardnefs  fo  as  to  vie  with  the  metals  (a  fubjeft 
on  which  I  propofe  to  make  fome  experiments) :  but  for  the 
pendulum  itfelf,  the  common  gridiron  pendulum  is  allowed 
to  be  the  mod  accurate  in  ufe,  provided  its  vibrations  were 
not  ob(lru6ted  by  unequal  refiilance  from  the  air :  but  for  a 
mercurial  pendulum  to  move  in  open  fpace,  glafs  will  be  in* 
dicated  as  the  lead  expanfible  and  mod  proper  fubdance  for 
this  purpofe.  I  add,  that  the  mod  perfeft  time-piece  hither- 
to condrufted,  has  been  fo  only  in  as  far  as  the  works  have 
been  mod  exaClIy  accurate,  and  the  expanfion  of  the  pen- 
dulum been  counteracted  (as  in  the  gridiron  pendulum)  by 
oppofing  expanfion  to  expanfion.  The  exaCl  concordance  of 
fuch  a  machine,  on  its  return  to  the  fird  place  of  obfervation, 
will  have  depended  on  the  nature  of  the  voyage  performed  in 
the  interim.  As,  if  fuch  voyage  has  been  performed  acrofs 
the  equator  and  back  (as  to  the  £ad  Indies),  the  aggregate 
number  of  anomalies  in  the  pendulum  in  the  voyage  out, 
will  in  the  return  be  nearly  balanced  by  the  number  of  anol 
malies  in  the  voyage  home,  fo  that  the  whole  difference  diall 
at  lad,  perhaps,  not  amount  to  loo'^  But  if  (fome  weeks 
after  the  failing  of  the  veffel)  we  hadit  in  our  power  to  know 
at  a  certain  indant  the  precife  moment  indicated  by  an  equally 
accurate  chronometer  left  at  the  place  of  departure,  we  fhoul^ 
find  a  greater  variation  between  the  two,  owing  to  the  differ* 
ence  in  the  denfities  of  the  media  in  which  the  pendulum  at 

home 
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home  and  that  on  board  the  (hip  have  in  the  interim  vi- 
brated.   I  fay  then, 

1.  That  the  concordance  (although  exaS)  of  two  chrono- 
meters, after  a  voyage  on  the  part  of  one  of  thern^  is  no  proof 
of  their  accuracy* 

2.  That  this  concordance  will  depend  on  the  nature  of  the 
Toy  age  that  has  been  performed  in  the  interim.    And, 

3.  That  we  mud  not  expefk  an  exa&  inflrument  till  the 
cxpanlions  by  heat,  and  the  varying  depfity  of  the  atmo-* 
ijphere^  are  c«untera6led  in  the  fame  machine. 

For  although  the  difference  of  an  inch  barometrical  pref** 
fure  may  not  caufe  an  obftru£tion  in  the  arc  of  vibration 
equal  to  the  two  millionth  part  of  the  whole^  yet  this  fmal! 
difference  (which^  perhaps,  may  have  prevented  its  hitherto 
due  obfervance^)  will,  in  the  fpace  of  fome  months,  amount 
to  fomething  confiderable,  efpecially  as  a  variation  of  not  only 
one,  but  two  or  even  three  inches  increafe  or  diminution  of 
preflfure  will  frequently  enfue  in  lefs  than  174  hours. 

Kennington, 
January  17,  1803. 


VT.  ji  Sketch  of  the  Geography  of  Cochin  China ;  fome  Par^ 
ticulars  relative  to  the  Manners^  CuJlomSy  and  Hiftory  of 
the  Inhabitants  ;  and  a  few  Confiderations  on  the  Import'^ 
ance  of  forming  an  EJlaoIi/bment  in  that  Country  • . 

VjiOCHIN  china,  called  by  the  natives  Anam,  extendi* 
from  about  the  aoth  degree  of  north  latitude  to  Pulo  Con- 
dorc,  which  lies  in  8°  40'.  It  is  bounded  by  the  kingdom 
of  Tonquin  on  the  north,  from  which  it  is  feparated  by  the 
river  Sungen ;  by  the  kingdom  of  Laos,  and  by  a  range  of 
mountains,  whicn  divides  it  from  Cambodia,  on  the  wed ; 
and  by  that  part  of  the  Eafiem  Ocean  generally  called  the 
China  Sea^  on  the  fouth  and  eaft. 

The  kingdom  is  divided  into  twelve  provinces,  all  lying 
upon  the  fea*coa(l,  and  fucceeding  each  other  from  north  to 
fouth  in  the  following  order : 

Ding'oie,  Cong-bmgj  Ding-cat^  Hue  (or  the  Court),  in 
he  poueflion  of  toe  TonquineTe.  Cham,  Cong-naij  Quinion, 
in  the  pofieffion  of  Ignaack.  Phu-j^en,  Bing^hbangj  Nab^ 
iongy  Bing-thoam  (or  Cfiampa)^  dubious  whether  fubdued  by 
Ignaack,  or  ilill  in  the  pofleffion  of  the  king.  Donai,  in  the 
pofieffion  of  the  king. 

*  From  the  Afidiic  Annual  Regijierfir  iSoi. 
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Tlie  breadth  of  the  country  bears  no  proporUon  to  its 
length.  Few  of  the  provinces  extend  further  than  a  degree 
from  eaft  to  weft^  fome  lefs  than  twenty  miles:  'Donai^  which 
is  properly  a  province  of  Cambodia,  is  much  larger. 

The  whole  country  is  interfered  by  rivers,  which,  although 
not  large  enough  to  admit  of  veffels  of  great  burthen,  yet 
are  exceedingly  well  calculated  for  promoting  inland  com- 
merce. 

The  climate  is  healthy,  the  violent  heat  of  the  fummer 
months  being  tempered  by  regular  breezes  from  thefea.  Sep- 
tember, OAober,  and  Novemoer,  are  thefeafon  of  the  rains; 
the  low  lands  are  then  fuddenly  overflowed  by  immenfe  tor- 
rents of  water  which  fall  from  the  mountains.  The  inunda- 
tions happen  generally  once  a  fortnight,  and  laft  for  three  or 
four  days.  In  December,  January,  and  February,  there  are 
frequently  rains  brought  by  cold  northerly  winds,  which  di- 
ilinguilh  this  country  with  a  winter  diiferent  from  any  other 
in  the  eaft.  The  inundations  have  the  fame  effeit  here  as  the 
overflowings  of  the  Nile  in  Egypt,  and  render  the  country 
one  of  the  moft  fruitful  in  the  world.  In  many  parts  the 
land  produces  three  trops  of  grain  in  the  year.  Ail  the  fruits 
of  India  are  found  here  in  the  greateft  perfe£lion,  with  many 
of  thofe  of  China. 

No  country  in  the  eaft  produces  richer  or  a  greater  variety 
of  articles  proper  for  carrying  on  an  advantageous  commerce ; 
cinnamon,  pepper,  cardemoms,  (ilk,  cotton,  fugar,  Agula 
wood,  Japan  wood,  ivory,  &c.  Gold  is  taken  almoft  pure 
from  the  mines;  and,  before  the  troubles,  great  quantities 
were  brought  from  the  hills  in  duft,  and  bartered  by  the  rude 
inhabitants  of  them  for  rice,  cloths,  and  iron.  It  was  from 
them  alio  the  A^ula  and  Calambae  woods  were  procured^ 
with  quantities  ofwax,  honey,  and  ivory. 

The  animals  of  Cochin  China  are  bullocks,  goats,  fwine, 
buffaloes,  elephants,  camels,  and  horfes.  In  the  woods  are 
found  the  wild  boar,  tiger,  and  rhinoceros,  with  plenty  of 
deer;  the  poultry  is  excellent,  and  the  fifh  caught  on  the 
coaft  abundant  and  delicious.  The  flefh  of  the  elephant  is 
accounted  a  great  dainty  by  the  Cochin  Chinefe.  The  breed- 
ing of  bullocks  is  little  attended  to;  their  flefh  is  not  efleemed 
as  food,  and  they  are  made  no  ufe  of  in  tilling  the  land,  which 
is  performed  by  buffaloes.  They  are  totally  unacquainted 
with  the  art  of  milking  their  cattle. 

The  aborigines  of  Cochin  China  are  called  Moys,  and  are 

the  people  which  inhabit  the  chain  of  mountains  which  fe- 

parate  it  from  Cambodia.     To  thefe  ftrong-holds  they  were 
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driven  when  the  prefent  pofleflbrs  invaded  the  country.  They 
are  a  favage  race  of  people^  very  black,  and  refemble  in  their 
features  the  CafTrees. 

It  was  about  the  year  laSo  of  the  Chriftian  sera  that  the 
iirft  Tartar  prince  became  pofleflTed  of  the  throne  of  China* 
This  revolution  afforded  an  opportunity  to  the  weftern  pro- 
vinces to  throw  off  their  dependence ;  and  they  were  formed 
into  a  kingdom,  under  a  prince  whofe  defcendant  now  reigns 
in  Tonquin,  and  is  called  Knaw-Whang.  About  the  begin- 
ning of  the  fifteenth  century  a  large  body  of  people  from  thefc 
provinces,  being  difaffeftecl  to  the  government,  joined  under 
a  leader  of  abilities ;  they  foon  became  mafters  of  the  coaft 
of  Cochin  China  as  far  as  Cape  Aurilla,  which  lies  in  lati- 
tude 12°  30'  north.  The  Moys,  the  original  inhabitants, 
retired  to  the  hills  bordering  their  country  to  the  weftward ; 
where  they  have  ever  (ince  remained.  The  emigrants,  under 
their  conaudlor,  founded  the  kingdom  of  Cochin  China. 
The  continual  wars  they  were  engaged  in  with  the  Tonqui- 
nefe,  induced  them  to  build  a  wall  on  the  fouthern  extremity 
of  the  province  of  Ding-noi,  to  prevent  their  irruptions. 
Every  communication  by  fea  was  flri^lly  forbidden.  In  the 
year  1764  the  country  of  Cochin  China  was  in  a  flourifh- 
ing  condition,  and  governed  by  a  prinpe  of  abilities:  fooii 
after  his  fon  fucceeded  to  the  throne,  and  anarchy  and  con- 
fufion  enfued. 

The  Cochin  Chinefe  bear  evident  marks  of  their  being  de- 
rived from  the  fame  flock  as  the  Chinefe.  They  refemble 
them  in  their  features,  and  moft  of  their  manners  and  cuf- 
toms.  Their  religion  is  the  fame  :  their  oral  language, 
though  diH'ercnt,  feems  formed  upon  the  fame  principles; 
and  they  ufc  the  fame  characters  in  writing.  They  are  a 
courteous,  affable,  inofTcnfive  race,  rather  inclined  to  indo- 
lence. The  ladies  are  by  far  the  mo(i  active  fex ;  they  ufu- 
ally  do  all  the  bufinefs,  while  their  lazy  lords  fit  upon  their 
haunches,  fmoking,  chewing  hectic,  or  fipping  tea.  Con- 
trary to  the  cuUom  of  China,  the  ladies  are  not  Tliut  up;  and, 
if  unmarried,  a  temporary  connedion  with  (Irangers  who  ar- 
rive in  the  country  is  deemed  no  diflionour.  Merchants  often 
employ  them  as  their  factors  and  broker^,  and,  'tis  faid,  the 
firmeft  reliance  may  be  placed  on  their  fidelity. 

The  habit  of  the  men  and  women  is  cut  after  the  fame  fa- 
ftiion.  It  is  a  loofe  robe,  buttoning  with  a  fmall  robe  round 
the  neck, , and  folding  over  the  breafl  like  a  banyan  gown, 
with  large  long  fleeves  which  cover  the  hands.  People  of 
rank,  and  efpecially  the  ladies,  wear  feveral  of  thefe  gowns 

one 
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one  over  the  other ;  the  undermoft  one  reaches  to  the  ground^ 
the  fucceeding  ones  are  each  (horter  than  the  other,  fo  that 
the  difplay  of  the  different  colours  makes  a  gaudy  appearance 
as  they  walk  along. 

Such  are  the  itvf  particulars  relative  to  Cochin  China. 
It  now  remains  to  iliow  how  a  connexion  with  Cochin 
China  may  prove  beneficial  to  this  country.  The  drain  of 
fpecie  from  the  company's  fettlements  in  India  is  become  a 
matter  of  fuch  ferious  import,  that  any  plan  which  may  be 
offered  to  remedy  fo  growing  an  evil,  I  have  no  doubt,  will 
be  deemed  wofthy  of  obfervation.  I  am  fanguine  in  my  ex- 
pectations, that  a  fettlement  in  Cochin  China  would  conduce 
to  that  defirable  end,  as  well  as  be  productive  of  many  other 
advantages. 

Our  two  little  veflels  brought  from  Cochin  China  to  the 
amount  of  60,000  rupees  in  gold  and  (ilver  bullion.  The 
Rumbold,  the  year  before,  alfo  brought  bullion  to  a  confi- 
derable  amount,  on  account  of  fales  of  Bengal  and  Madras 
cloths,  opium,  iron,  copper,  lead,  hardware,  and  glafs. 

The  fituation  of  Cochin  China  is  excellently  well  adapted 
tb  commerce.  Its  vicinity  to  China,  Tonquin,  Japan,  Cam- 
bodia, Siam,  the  Malay  coad,  the  Philippines,  Borneo,  the 
Moluccas,  &c.  renders  the  intercourfe  with  all  thefe  countries 
fhort  and  eafy.  The  commodious  harbours  formed  on  the 
coaft,  particularly  that  of  Turon,  afford  a  fafe  retreat  for 
(hips  of  any  burthen  during  the  moft  tempeiluous  feafons  of 
the  year. 

The  nations  of  Europe,  having  hitherto  found  it  impoffible 
to  provide  cargoes  fuiBcicnlly  valuable  to  barter  for  the  com- 
modities of  China,  are  obliged  to  make  up  the  deficiency  by 
fending  thither  immenfe  quantities  of  bullion  ;  by  which 
means  it  has,  for  a  number  of  years  paft,  drained  the  eaftera 
and  weftern  worlds  of  their  fpecie.  The  number  pf  junks 
annually  reforting  to  Cochin  China,  plainly  proves  how  much 
the  productions  of  it  are  in  demand  amongft  the  Chinefe. 
Theie  productions,  had  we  a  fettlement  and  a  confirmed  in- 
fluence in  the  country,  might  with  eafe  be  brought  to  centre 
with  us,  purchafed  with  the  flaples  of  India  and  of  Eunbpe. 
Turon  would  become  the  emporium  for  them,  where  our 
(hips  bound  to  Canton,  from  whence  it  is  only  live  days  fail, 
might  call  and  receive  them.  It  would  prove  a  faving  of  fx) 
much  fpecie  to  Great  Britain  or  India  as  the  value  of  the 
commodities  amounted  to  in  China.  In  a  few  years,  there 
is  every  reafon  to  believe  a  very  confiderable  inveftment  might 
be  provided. 

Our  trade  to  China  has  ever  been  burthened  with  enor- 
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mous  inipofis  and  exaftions :  thefe,  under  various  pretences, 
are  annually  increafing,  and  in  procefs  of  time  may  become 
infupporiable.  It  is  an  opinion,  latterly  grown  current,  that 
the  Chinefe  are  defirous  of  totally  excluding  all  Europeans 
from  their  country.  May  we  not  hazard  a  conjecture,  that 
th'e  vexations  they  oblige  them  to  fuffer  are  the  premeditated 
fchemes  of  this  politic  people  to  effeft  it?  Were  fuch  an 
event  to  happen,  the  want  of  a  fettlement  to  the  eaftward 
would  be  feverely  felt ;  the  Chinefe  would  export  their  owa 
commodities,  and  Java  or  the  Philippines,  as  the  neareft 
ports,  would  become  the  marts  for  them.  As  there  is  no 
reafon  to  fuppofe  that  our  inability  to  procure  them  from  the 
firft  land  would  hinder  their  confumption,  we  mud  buy  them 
either  from  the  Dutch  or  from  the  Spaniards.  A  fettlement- 
in  Cochin  China  will  give  us  a  fuperior  advantage  to  either, 
both  as  its  (ituation  is  nearer,  ana  the  Chinefe  are  more  ac- 
cuflomed  to  refort  thither :  at  all  events  there  is  reafon  to 
fuppofe  it  will  enable  us  to  procure  the  commodities  of  China 
at  a  much  more  reafonable  rate  than  now  purchafed  by  our 
factors  at  Canton,  and  certainly  on  lefs  humiliating  terms  to 
the  nation  at  large.  Colonies  of  Chinefe  have  from  time  to 
time  emigrated  from  the  parent  country,  and  fixed  their  abode 
in  different  parts  of  Cochin  China.  Thefe  have  their  corre- 
fpondence  in  every  fea-port  of  the  empire.  Through  their 
means,  teas,  china  ware,  and  the  various  other  articles,  the 
objefts  of  our  commerce  with  China,  might  be  imported  in 
junks  to  our  own  fettlements,  equally  good  in  quality,  and 
cheaper,  as  the  Chinefe  are  exempted  from  the  exorbitant 
duties  levied  on  foreigners.  Some  of  the  beft  workmen  might 
be  encouraged  to  fettle  in  Cochin  China,  and,  under  dire£lion^ 
manufa6tories  carried  to  as  great  a  degree  of  perfection  as  ia 
China  itfelf. 

The  intercourfe  between  Japan  and  Cochin  China  might 
be  renewed,  and  we  might  participate  in  a  trade  for  many 
years  ntonopolized  by  the  Dutch.  An  advantageous  trade 
might  be  carried  on  with  the  Philippine  iflands,  and  Madras 
and  Bengal  goods  introduced  amongfl  them,  by  means  of 
the  junks,  mx  the  confumption  of  Spanifli  America.  The 
Siamefe  and  Cambodians  would  bring  the  produce  of  their 
refpcAive  countries,  and  barter  or  fellthem  for  fuch  articler 
as  they  wanted  from  Cochin  China.  Amongft  them  it  is 
probable  a  fale  mi^ht  be  found  for  c|uantities  of  Bengal  cloths. 
The  lower  clafs  of  people  in  Cochin  China  are,  for  the  moft 
part,  clothed  in  cangas,  a  coarfe  cotton  cloth  brought  from 
China ;  but  the  preference,  which  I  had  an  opportunity  of 
obferving^  they  gave  to  Bengal  clothsj  on  account  of  their 

being 
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being  wider  and  cheaper,  would  foon  induce  them  to  adopt 
the  ufe  of  them.  The  demand  for  opium,  already  in  fomc 
meafure  become  a  neceflary  of  life  10  the  Chinefe,  would  in- 
creafe  in  proportion  to  the  facility  of  procuring  it.  The  im- 
portation of  it,  no  longer  confined  to  Canton,  but  carried  by 
the  junks  to  eveiy  fea-port  in  the  country,  would  fpread  the 
demand  for  this  drug  to  the  remoteft  parts  of  the  empire. 

But  what  infpires  the  mod  flattering  hopes  from  an  efla- 
bliihment  in  this  country  is  its  rich  cold  mines,  celebrated 
for  ages  as  producing  the  richeft  ore,  io  pure,  that  the  iSmpIe 
a£lion  of  fire  is  Taid  to  be  fuflicient  to  refine  it.  I  omitted  no 
opportunity  of  making  inquiries^  refpefting  this  valuable  ar- 
ticle, and  was  told  that  mines  were  formed  in  different  parts 
of  the  northern  provinces,  and  particularly  in  Hu6,  where 
the  ore  lay  fo  near  the  furface  of  the  earth  that  it  was  dug  up 
with  little  labour.  Under  the  diredion  of  a  (kilful  metal- 
lurgift,  what  might  not  be  expe£ted  from  fuch  a  fource ! 

Great  as  the  commercial  advantages  are,  the  political  ones 
refulting  from  a  fettlement  in  Cochin  China  would  be  fcarce 
inferior.  Turon  Bay  would  not  only  afford  a  fecure  retreat 
to  our  Indiamen  in  cafe  of  lofing  their  pafTage  to  China,  but 
from  thence  we  might  alfo  intercept  the  fleets  of  any  hoflile 
power,  either  going  to  or  returning  from  that  country.  Wo 
fhould  become  formidable  neighbours  to  the  Dutch  and  to 
the  Spaniards,  and,  in  the  event  of  a  war  with  either  of  them^ 
attack,  with  advantage,  their  moft  valuable  fetilements. 

Should  the  company  be  induced  to  form  a  fettlement  in 
Cochin  China,  it  may  be  effe6ted  on  principles  flri£lly  jufl^ 
and  at  a  fmall  expenfe.  Several  of  the  royal  family,  beiidea 
the  mandarins  who  were  in  Bengal,  with  many  oflScers  of  the 
late  government,  urged  me  to  ufe  my  endeavours  with  the 
government  of  Bengal,  to  induce  it  to  aff<)rd  them  aflSftance, 
promifing  a  powerful  fupport  whenever  wc  fhould  heartily 
join  in  their  caufe.  To  reftore  their  lawful  fovereign  to  the 
throne,  would  be  now  a  meafure  fo  popular,  that  the  fince- 
rity  of  their  offers  cannot  be  doubted.  To  relieve  an  unhappy 
people,  groaning  under  the  weight  of  the  moft  cruel  oppref- 
fion,  would  be  an  aft  worthy  of  the  Britifli  nation.  Fifty 
European  infantry,  half  that  number  of  artillery,  and  two 
hundred  fepoys,  would  be  fufficient  for  this  and  every  other 
purpofe.  The  natives  of  Cochin  China  are  infinitely  below 
the  inhabitants  of  Hinduftan  in  military  knowledge;  I  have, 
however,  no  doubt  that  a  body  of  them,  well  difciplined  and 
regularly  paid,  would  prove  as  faithful  to  us,  and  contribute 
as  much  to  the  fecurity  of  any  pofleffions  which  we  might 
acquire  to  the  caftward,  as  the  fepoys  do  to  our  territories  in 
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IndU.  In  cafe  of  any  diilant  expeditions,  they  would  be 
found  fuperior,  being  entirely  free  from  all  religious  preju- 
dices, and  having  no  objection  to  the  fea. 

While  Cochin  China  remains  in  its  prefent  di{lra£le4 
(late,  a  favourable  opening  is  prefented  to  the  firft  European 
nation  that  may  attempt  to  obtain  a  footing  in  the  country. 
Should  the  company,  tnerefore,  entertain  a  defign  of  forming 
an  eftabli(hment  in  Cochin  China,  np  time  ihould  be  loft  in 
carrying  it  into  execution. 
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VII.  Report  prefented  io  the  Clafs  of  the  Ex  ad  Sciences  of 
tt>e  Academy  of  Turin,  i^tb  Augujl  i8oa,  in  regard  io 
(be  Galvanic  Experiments  made  by  C.  Vassali-Eandi, 
GiULio,  and  Rossi,  on  ibe  lotb  and  14/^  of  tbe 
fame  Montb,  on  tbe  Head  and  Trunk  of  tbree  Men  a  fbor't 
Time  after  tbeir  Decapitation*     By  C.  GiULio. 

X  H  E  Firft  Conful,  in  a  letter  to  Chaptal,  in  which  he 
announced  to  that  miniftcfr  the  two  prizes  he  had  founded 
to  encourage  philofophers  to  make  new  refearches  in  regard 
to  Galvaniim,  fays,  '*  Galvanifm,  in  my  opinion,  will  lead 
to  great  difcoveries.'*  This  obfervation  was  juft  and  pro- 
found: great  difcoveries  have  already  been  made;  Galvani 
and  Volta  have  immortalized  their  names,  and  feveral  cele- 
brated philofophers  and  phyfiologifts  have  rendered  them- 
felves  illuftrious  in  this  branch  of  fcience,  fo  abundant  in 
aftonifhing  phaenomena :  yet  it  is  only  in  its  infancy,  and 
there  can  be  no  doubt  that  many  important  difcovenes  flill 
remain  to  be  made. 

Vaflali,  Roffi,  and  myfelf,  have  for  feveral  years  been  em- 
ployed in  refearches  on  this  fubjeS.  While  the  firft  examined 
the  Galvanic  fluid  in  every  point  of  view,  for  tbe  purpofe  of 
illuftrating  its  nature  by  means  of  a  great  humber  ot  inge- 
nious experiments,  performed  with  that  care  and  exa£tnefs 
which  are  peculiar  to  him,  Rofli  and  myfelf  attempted  to 
explain  the  a£iion  of  the  Galvanic  fluid  on  the  diflerent  or- 
gans of  the  animal  economy. 

Sometimes  I  was  obliged  to  interrupt  my  refearches  by  un- 
fortunate circumflances,  and  at  other^  by  my  adminiftrative 
fuodions:  but  I  have  now  refumed  tlienl;  and  though  fuc- 
cefs  has  not  yet  crofvned  my  efforts  by  any  brilliatit  difco- 
very,  we  truft,  and  with  contidence,  that  >Ve  (hall  be  able  to 
itdd  fome  valuable  fa£ts  to  the  hi ftory  of  the  animal  dcono- 

|iiy ;  to  redify  errors ;  to  confirm  fads  already  received ;  and 
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to  extend  the  domain  of  an  inexhauftible  agent  fertile  in 
wonders. 

Volta  had  announced  that  the  involuntary  organs,  fuch  as 
the  heart,  the  ftomach^  the  inteftines,  the  bladder  and  vef- 
fels,  are  infenfible  to  the  Galvanic  aftion*:  but  we  have  fully 
refuted  this  great  phyfiological  error.  Unfortunately,  how- 
ever, the  Latin  memoir  containing  the  decifive  experiments 
which  we  made  on  cold-blooded  and  warm-blooded  animals 
in  1792,  prefented  to  the  Academy  foon  after,  and  which, 
according  10  Sue,  in  his  Hiftory  or  Galvanifm  t,  **  are  cu- 
rious, and  contain  very  interefting  obfervations,"  did  not  ap- 
?ear  till  1801,  when  it  was  printed  in  the  laA  volume  of  the 
Vanfaftions  of  the  Academy. 

In  that  interval  Grapengiefler  founds  as  we  had  done,  that 
Galvanifm,  by  means  of  zinc  and  (ilver  {,  has  an  influence 
on  the  periftaltic  motion.  Humboldt  afcertained  the  Gal- 
vanic a&ion  on  the  hearts  of  frogs,  lizards,  toads,  and  fifhes. 
Smuch  obferved  the  excitability  of  the  heart  by  the  Galvanic 
fluid ;  and  Fowler  changed  the  pulfations  of  the  heart  with- 
out the  immediate  application  to  it  of  armatures,  and  only  by. 
adapting  them  in  warm-blooded  animals  to  the  recurrent 
nerve  by  means  of  the  fympathetic  §. 

It  is  chiefly  in  regard  to  the  experiments  of  thefe  learned 
Germans  that  the  niilorian  of  Galvanifm  flates||;  that  the 
involuntary  vermicular  motion  of  the  inteftiQes,  according  to 
the  acknowledgment  of  all  phyfiologifts,  obeys  metallic  irri- 
tation ;  whence  it  follows,  fays  he,  that  the  Italian  philofo- 
phers  have  advanced  an  error  when  they  faid  that  Galvanifm 
exercifes  no  a6iion  but  on  the  mufcles,  which  depend  on  the 
will.  As  an  accurate  and  impartial  hi  dorian,  how  can  Sue 
accufe  the  Italian  philofophers  indifcriminately  of  fuch  aa 
error,  fince-he  had  our  memoir  before  him  when  employed 
on  the  fecond  volgme  of  his  Hiftory  of  Galvanifm,  ana  iince 
he  gave  a  fhort  account  of  my  experiments  in  his  firfl  vo- 
lume ?  Nay,  I  gave  an  account  of  my  experiments  in  a  fmall 
work  publi(hed  m  Italian  in  1702.  *  But  as  Italian  works  are 
not  much  read  in  France,  and  were  lefs  fo  at  that  period,  I 
ihould  not  have  reproached  C.  Sue  with  this  aft  of  mjuftice| 

*  Mezziniy  Volta,  Valli,  Klein,  Pfalf,  Berbends,  have  denied  that  the 
heart  could  be  moved  by  the  Galvanic  fluid.  Hiji,  Ju  Galvanifme^  p  irt  i. 
p'.  145.  Bichat  could  obtain  no  conrra£tions  either  in  the  heart  of  man  or 
that  of  the  dog.    See  Recherches  Pbyfiofo^i(iurs  fur  la  Vie  et  la  Mart. 

f  Towards  the  end  of  the  firft  part, 

J  Sec  Hiftoire  (iu  GMnjamfme^  vol.  ii.  p.  81. 

\  Ibid/  vol.  ii.  p.  84.  ||  Vol.  ii.  p.  83. 
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and  his  incorreftnefs  in  regard  to  the  Italian  philofephers^ 
had  not  my  Latin  memoir  been  known  to  him^  as  it  had 
appeared  in  the  Tranfaftions  of  the  Academy. 

Though  we  made  a  great  many  experiments  before  we  at- 
tempted to  combat  a  philofopher  fo  juftly  celebrated  as  Volta, 
^nd  to  eftablifli  the  influence  of  Galvanifm  on  the  involun- 
tary organs ;  and  though  GrapengiefTer,  Humboldt,  Smuch, 
Fowler,  &c,  afcertained  this  influence  in  certain  cold-blooded 
and  even  warm-blooded  animals;  an  obje6t  of  fo  much  im- 
portance to  phyflology  required  to  be  extended  and  confirmed^ 
<tfpecially  in  man,  by  new  experiments.  We  have  been  the 
more  fenfibie  of  the  neceflity  of  edablifliing  this  faci  in  ai^ 
inconteftable  manner,  either  in  regard  to  the  involuntary  or- 
gans in  general,  or  more  particularly  the  heart,  as  the  cele- 
brated Aldini,  profeflbr  of  Bologna,  in  an  Italian  work  re- 
plete with  new  fa£ls  and  valuable  experiments  made  on  the 
Dodies  of  decapitated  criminals,  has  been  obliged  to  acknow- 
ledge that  he  was  not  able  to  obtain  any  contraction  in  that 
organ  by  means  of  the  eledro-motor  of  Volta^  which  is  fo 
powerful. 

We  fliall  give  an  account,  in  particular  memoirs,  of  the 
experiments  we  have  already  made,  and  of  ihofe  which  we 
propofe  to  execute.  In  regard  to  the  ftomach,  the  large 
and  the  fmall  intcAines,  and  the  bladder,  we  ihall  fay  only^ 
in  a  general  manner,  that  by  armature  of  the  different  nervous 
branches  we  obtained  contractions  analogous  to  thofe  de- 
fcribed  in  regard  to  animals.  The  Galvanic  aCtion  on  the 
heart  and  arteries  is  the  objeCt  of  the  prefent  paper,  as  it  is 
of  the  utmoft  importance  to  phyfiology,  and  deferves,  under 
evqry  point  of  view,  to  excite  our  attention  and  occupy  oujt 
reflections. 

Our  experiments  on  the  different  parts  of  the  head  an4 
trunk  of  the  decapitated  criminals  were  begun,  on  the  loth* 
of  Auguft,  in  a  ball  of  the  large  hofpital  of  St.  John,  and 
refumed  and  continued  yelterday  in  the  anatomical  theatre 
of  the  univerfity,  before  a  great  number  of  fpeCtators. 

We  tried  the  influence  of  Galvanifm  on  the  heart  in  three 
different  ways : 

I  ft.  In  arming  the  fpinal  marrow  by  means  of  a  cylinder 
of  lead  introduced  into  the  canal  of  the  cervical  vertebrae,  and 
then  conveying  one  extremity  of  a  filver  arc  over  the  furface 
of  the  heart,  and  the  other  to  the  arming  of  the  fpinal  mar- 
row. The  heart  of  the  firft  individual  fubjeded  to  our  expe- 
n:nents  immediately  exhibited  very  vifible  and  very  (Irong 
Contractions,    Thele  experiments^  as  fcen,  were  maae  with- 
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out  any  intervention  of  the  pile,  and  without  any  armature 
applied^to  the  heart.  It  is  very  remarkable,  that  when  the 
former  is  touched  firft,  and  then  the  arming  and  fpinal  mar- 
row, the  contractions  of  the  heart  which  follow  are  more  in- 
ftantaneous,  and  flronger,  than  when  the  arming  of  the  fpinal 
marrow  is  firft  touched,  and  then  the  heart.  In  a  memoir 
on  Galvanifm,  read  in  the  laft  public  fitting  of  the  academy, 
I  gave  an  account  of  a  great  number  of  experiments,  made 
rfpecially  on  frogs,  which  exhibited  a  fimilar  phsenomenon. 
In  thefe  animals  I  obferved,  a  great  number  of  times,  that 
when  the  arming  of  the  crural  nerves  was  touched  firft,  and 
then  the  mufcles  of  the  thigh,  there  were  no  conira6iionSj 
or  the  contradEions  were  exceedingly  weak ;  and,  on  the  other 
hand,  that  when  the  mufcles  of  the  thighs  were  firft  touched, 
^nd  then  the  arming  of  the  crural  nerves,  as  long  as  the  lead 
yitality  remained  in  the  organs  the  contractions  of  the  muf- 
cles were  conftant  and  violent.  In  the  memoir  already  men- 
tioned I  have  endeavoured  to  account  for  this  phaenomenon^ 
to  which  I  fhall  recur  when,  by  a  great  number  of  trials,  we 
(hall  have  afcertained  that  it  is  as  general  in  men  as  I  found 
it  in  frogs  and  other  cold-blooded  animals. 

The  jecond  manner  in  which  we  tried  the  influence  of 
Galvanifm  on  the  heart  was  by  arming  the  nervi  vagi  and 
the  large  fympathetic.  The  objeft  of  thefe  experiments  will 
be  readily  comprehended  by  anatomifts  acquamted  with  the 
details  of  neurology.  In  thefe,  as  well  as  in  the  firft  and 
other  experiments  where  we  armed  the  cardiac  nerves  them- 
felves,  we  obtained  contractions  in  the  heart.  In  this,  as  in 
the  former  cafe,  the  contractions  obtained  when  the  heart 
yvsLS  firft  touched,  and  then  the  arming  of  the  nerves,  wer^ 
much  ftronger  than  when  the  arming  of  the  nerves  was 
touched  firft,  and  then  the  heart.  In  this  method  we  evea 
obferved  that  the  Galvanic  experiments  fometimes  failed.. 

The  third  kind  of  experiments  on  the  heart  were  performed 
by  means  of  the  pile.  The  pile  we  employed  on  the  loth 
of  Auguft,  for  the  experiments  oi^  the  firft  decapitated  cri- 
minal, was  compofed  of  fifty  plates  of  filver  and  as  many  of 
zinc,  with  pafteboard  moiftened  with  a  ftrong  folution  of 
inuriate  of  foda.  The  filver  was  mixed  with  a  tenth  part  of 
copper.  This  is  the  proportioi)  which  we  found  moft  tavour- 
able  to  the  intenfity  of  the  figns  of  Galvanifm  : 

Metre. 

THie  diameter  of  the  filver  plates  was       -       0*035 
Their  thicknefs  -  -  -         0'Q0i5 

The  dimcnfions  of  the  pieces  of  pafteboard  were  the  fame. 

The 
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Metre. 
The  diameter  of  the  zinc  plates  was  ->  0*042 
Their  thicknefs  -  -  -        0*0035 

The  pile  employed  for  the  experiments  on  the  15th  of 
Auguft  was  compofed  of  fifty  plates  of  pure  filver,  and 
twice  that  number  of  plates  of  zinc  and  pieces  of  pafteboard; 
the  latter  moidened  in  a  folution  of  muriate  of  foda. 

Metre. 

The  diameter  of  the  filver  plates  was      -       0*038 
Their  thicknefs  -  -  -       o'ooi 

The  dimcnfions  of  the  pieces  of  pafteboard  were  the  fame. 

Metre. 

The  diameter  of  the  zinc  plates  was        -        p'04 
Their  thicknefs  -  •  .  O'OOi 

By  making  the  negative  extremity  of  the  pile  to  commu- 
nicate^ by  means  ot  refpe£iive  conduftors^  with  the  fpinal 
marrow^  or  merely  with  the  mufcles  of  the  back  or  bread, 
laid  bare,  and  the  pofitive  extremity  immediately  with  the 
heart,  indantaneous  and  violent  contradions  were  obtained  \ 
and  the  contra£lions  were  produced  alfo  when  the  heart  was 
made  to  communicate  with  the  negative  extremity  of  the 
pile,  and  the  fpinal  marrow  with  the  pofitive  extremity. 

We  fhall  obferve,  in  regard  to  contractions  of  the  heart, 
that  of  all  its  parts  the  apex  is  the  mod  fufceptible  of  motion, 
and  the  mod  fenfible  to  the  Galvanic  influence :  we  muft 
obferve  alfo^  that  the  contradions  produced  by  communica- 
tion with  the  pile  were  not  only  drong,  but  that  they  conti- 
nued a  long  time  even  after  all  the  communication  was  re^ 
moved. 

A  very  remarkable  circumdance  is,  that  the  heart,  whicH 
of  all  the  mufcles  retains  longed,  in  general,  its  contradility 
in  regard  to  mechanical  dimulants,  is  the  fird  to  become  in- 
fenfible  to  the  Galvanic  influence.  The  mufcles  of  the  arms, 
and  thofc  of  the  back  and  bread,  continue  to  be  excitable  by 
Galvanifm  for  whole  hours  \  and  the  heart  had  lod  its  ex- 
citability about  forty  minutes  after  death. 

The  experiments  made  yederday  in  the  anatomical  theatre 
exhibited  nearly  the  fame  refults  in  regard  to  the  heart  as 
thofe  already  mentioned.  The  great  arteries,  fuch  as  the 
aorta  and  fome  of  its  branches,  being  ime£led  with  water 
raifed  nearly  to  the  fame  temperament  as  that  of  the  blood 
in  the  living  individual,  when  fubje6ted  to  the  Galvanic  ac- 
tion exhibited  contractions.  But  it  is  probable  that  they 
will  appear  dronger  when  trials  of  this  kind  diall  be  made 
on  bouies  endowed  with  a  higher  degree  of  vitality  than  thofe 
of  yederday,  and  when  the  mterval  between  the  period  of 

decapitation 
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di^capitation  and  that  of  the  experiments  (hall  be  lefs.  With 
this  view,  indeed,  we  have  provided  a  hall  much  nearer  to 
the  place  of  execution ;  for  the  refults  which  we  obtained  in 
the  man  decapitated  on  the  loth  of  Augufi,  in  which  cafe 
the  experiments  were  begun  five  minutes  after  the  decapita* 
tion,  were  all  comparatively  more  (Iriking,  and  ftron^r,  than 
thofe  obtained  in  the  e:(periments  of  yefterday,  which  werc^ 
begun  more  than  twenty  minutes  after  decapitation,  and 
which  were  performed,  as  appears,  09  bodies  endowed  with 
a  much  weaker  degree  of  vitality* 

In.  the  experiments  made  on  the  arteries,  we  armed  the 
pervous  plexus,  which  envelop  the  trunks  of  the  coeliac  and 
xnefenter^Q  arteries,  feveral  branches  of  which  are  even  inter- 
woven around  the  aorta :  a  communication  was  e(labli(hed 
between  the  pofitive  or  negative  extremity  of  the  pile  and  the 
aortic  artery  ^ifelf.  It  was  by  thefe  means  that  we  obtained 
i:ifible  contr^^ion^. 

If  the  effefls  of  Galvanifm  on  arterial  contra6):ions  are  con- 
ftant,  as  I  prefume,  all  thofe  difcuilions  ^hich  have  been 
agitated  fo  long,  and  with  fo  much  violence,  in  regard  to  the 
irritability  of  the  arteries,  which  does  not  manifeft  iifelf  by 
the  action  of  different  mechanical  and  chemical  flimulants, 
will  at  length  be  terminated  in  a  pofitive  and  irrefragable 
manner;  all  doubts  will  at  length  be  removed  ;  and  we  (hall 
l^e  indebted  to  the  Galvanic  fluid,  which  is  the  moft  ener- 
getic of  all  agents  applied  to  the  animal  fibre,  for  having  fixed 
t^e  opinions  of  phyfiologifts  on  a  point  of  fo  much  importance 
to  the  animal  economy. 

Whence  coraes  it  that  Aldini,  even  with  the  help  of  the 
moil  powerful  eleftro-motors,  was  not  able  to  obtain  con-- 
tradions  in  the  heart  of  man,  which  we  fo  evidently  obtained 
by  the  fame  means  which  always  withfiood  his  efforts  ?  How 
happens  it  that  >ye  obtained  contractions  by  means  much 
weaker  ? 

The  firft  experiments  of  Aldini  on  the  human  heart  were 
begun  an  hour  and  a  half  after  death  *.  The  trunk  had  been 
expofed  a  long  time  to  the  open  air,  the  temperature  of  which 
was  no  more  than  -f  2.  It  is  probable  that  the  cold,  and 
the  long  interval  between  the  period  of  death  and  that  of  the 
experiment,  had  already  annihilated  the  irntabilitv  of  the 
^eartf*     In  the  fifty-third  experiment,  the  heart  of  another 

executed 

^  Sagglo  di  Sperjenze  ful  Qalvanifmo  dl  Gioani  Aldini;  Bolonia  1802, 
p,  14,  cl'p.  28. 

*^  f  If  the  celebrated  Bichat  failed  in  his  experiments  on  the  human  heart, 
•s  well  as  Aldini,  i%  was,  perhaps,  owing  to  the  fame  caufes.    The  tem- 
perature 
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Nor  is  its  deficiency  of  gravity  fufficient  to  exclude  it  from 
the  clafs  of  material  (ubdances.  Such  nicety  of  arrangement 
mis;ht,  with  equal  propriety,  lead  us  to  deny  the  materiality 
of  light, 'the  gravity  of  which  has  never  yet  been  proved ; 
for,  befides  the  experiments  of  Mr.  Michell,  which  faile^  in 
afcertaining  this  property  of  light,  we  have  feveral  chemical 
fads  tending  to  the  fame  conclufion.  Thus  Mr.  Cavendifti, 
after  firing  a  mixture  of  hydrogenous  and  oxygenous  gafes  in 
a  clofe  veflel,  a  procefs  duritic  which  much  light  is  always 
emitted,  found  not  the  fmalleft  diminution  of  weight. 

To  have  completed  this  defence  of  the  material  nature  of 
heat,  it  would  have  been  proper  to  have  pointed  out  the  cir- 
cumftauces  in  which  the  phaenomena  of  heat  differ  from  the 
known  and  acknowledged  phaenomena  of  motion.  At  pre- 
fent,  however,  I  have  not  Ipifure  to  purfue  the  fubjeft  at  much 
length ;  and  though  feveral  points  of  difagreement  would 
doubtle.fs  be  found,  I  (hall  mention  only  one  of  the  moft 
marked  and  decifive. 

Motion  is  an  attribute  of  matter,  independently  of  which 
it  cannot  poflibly  fubfift.  If,  therefore,  the  phaenomena  of 
heat  can  be  (liown  to  take  place  where  matter  is  not  prefent, 
we  (liall  derive  from  the  fa6t  a  conclufive  argument  againft 
that  theory  of  heat  which  afligns  motion  as  its  caufe.  Now^ 
in  the  experiment  of  Count  Bumford,  before  alluded  to,  heat 

Eaflfed  through  a  torricellian  vacuum,  in  which,  it  need  hardly 
e  obferved,  nothing  could  be  prefent  to  tranfport  or  propa- 
gate motion.  This  experiment,  in  my  opinion,  decidedly 
proves  that  heat  can  fubfifl  independently  of  other  matter, 
and  confcquently  of  motion  \  in  other  words^  that  beat  is  a 
dijlinSl  and  peculiar  body  *• 

•  The  argument  at  p.  49,  which  is  the  bafis  of  my  objeflions  to  the 
commonly  employed  mode  of  afcertaining  fpecific  caloric,  I  fear,  is  not  fo 
fully  and  clearly  ftated  as  the  abitrufe  nature  of  the  fubjedV  requires. 

Aflfuming  two  bodies,  A  and  B,  to  be  ^t  the  point  of  privation  of  tem- 
perature, or  to  pofTcfs  no  free  caloric  whatfoever,  the  quantity  of  combined 
caloric  in  each,  according  to  Dr.  Crawford's  theory,  is  ^/V^^/^  proportional 
to  the  quantities  of  heat  ncceirary  to  produce  equal  elevations  of  tempera- 
ture in  the  two  boilies.  Thus,  if  to  attain  a  given  temperature,  A  require 
C'loric  as  zo,  and  B  only  as  10,  the  combined  caloric  of  A,  before  this 
addition,  is  inferred  to  have  borne  to  that  of  B  the  ratio  of  2  to  i.  But  it 
might,  with  equal  or  peihaps  greater  probability,  have  been  adumed  that 
the  combined  i:aloric  of  A  and  3  is  hvunjtly  proportional  to  the  quantities 
of  heat  required  to  produce  a  given  temperature ;  that  A,  for  example,  to 
attain  a  certain  temperature,  has  abforbed  more  caloric  than  B,  becaufe  in 
A  ici'6  caloric  cxilled  previouily  in  a  Ilate  of  chemical  union. 
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the  frontal  mufcles,  thofe  of  the  eye-lids,  the  face,  the  lower 
jaw,  and  the  tongue  5  when  they  beheld  the  convulfions  of 
the  mufcles  of  the  arms,  the  bread,  and  of  the  back,  which 
raifed  the  trunk  fome  inches  from  the  table ;  the  contraAions 
of  the  pe6):oral  mufcles,  and  the  exterior  and  interior  inter* 
coftal  mufcles,  which  diminiihed  the  intervals  between  all 
the  ribs,  and  made  them  approach  each  other  with  violence, 
raifing  the  inferior  ones  towards  the  fuperior,  and  the  latter 
towards  the  iirft  rib  and  the  clavicle ;  the  contra6lions  of  the 
arms,  which,  when  the  uncovered  biceps  mufcle  was  touched, 
as  well  as  its  tendon,  were  fo  fpeedy  and  violent,  that  com- 
plete flexion  of  the  fore- arm  on  the  arm  took  place,  and  that 
the  hand  raifed  weights  of  fome  pounds  fifty  minutes  after 
decapitation.  Similar  experiments  may  be  ieen  in  the  work 
df  Aldini :  our  obje£t  in  this  report  was  merely  to  fpeak  of 
the  Galvanic  influence  on  the  heart  and  arteries  of  man, 
which  had  not  yet  been  obferved. 

Thefe  new  and  important  refults,  which  we  obtained  in 
regard  to  the  heart  and  arteries  of  man,  will  be  confirmed  by 
other  trials.  We  (hall  repeat  our  experiments  as  foon  as  an 
opportunity  occurs,  and  we  (hall  take  care  to  give  you  aa 
early  account  of  the  moft  remarkable  obfervations  we  (hall 
make. 


VIII.  A  Review  of  fome  'Experiments  which  have  been  fup^ 
pofed  to  difprove  the  Materiality  of  Heat.  By  William 
Henry*. 

X  HE  following  remarks  on  the  fubje6l  of  heat  were  writ- 
ten foon  after  the  publication  of  Count  Rumford's  Inquiry 
concerning  the  Source  of  the  Heat  evolved  by  Fridlion ;  and 
of  the  interefting  Eflfays  of  Mr.  Davy,  which  appeared  ia 
Dr.  Beddoes's  Weft  Country  Contributions.  They  were 
tranfmitted  to  Dr.  Beddoes,  for  publication,  about  the  clofe 
of  the  year  1799;  but  circumftances,  with  which  I  am  un« 
acquainted,  have^  I  believe,  induced  the  doftor  to  decline 
the  continuation  of  his  periodical  work.  Thefe  circum" 
flances  I  deem  it  neceiTary  to  ftate ;  becaufe,  had  the  eflay 
been  written  nearer  the  period  of  its  publication,  it  would 

Rrobably  have  aflumed  a  very  diflerent  form.  At  prefent,  I 
ave  not  leifure  to  review  the  fabjeft,  or  to  attempt  any  ma- 
terial alteration ;  and  dill  lefs  to  examine  whether  1  have 
been  anticipated  by  any  of  the  authors  whofe  elTays  have 
been  publifhed  during  the  two  laft  years. 

*  FKom  the  Mancbefter  Society*s  7ranfa£tions^  vol.  r.  part  %. 

A  Review 
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A  RevUw  of  forne  Experiments  wbicb  have  been  fuppofed  to 

aifprove  tbe  Materiality  of  Heat. 

It  has  long  been  a  queftion  among  philofopbers^  whether 
the  fenfation  of  heat^  and  the  clafs  of  phaenomena  arifing 
from  the  fame  caufe,  be  produced  by  a  peculiar  kind  of  mat- 
ter, or  by  motion  of  the  particles  of  bodies  in  general.  The 
former  of  thefe  opinions,  though  far  from  bemg  unfverfally 
admitted,  is  now  moft  generally  received ;  and  the  peculiar 
body,  to  which  the  phaenomena  of  heat  are  referred,  had 
been  denominated  by  M.  Lavoifier  caloric.  Againft  the 
dodrine  of  the  Frencn  fchool,  fome  forcible  arguments  have 
lately  been  advanced  by  Count  Rumford  and  by  Mr.  Davy, 
both  of  whom  have  adopted  that  theory  refpe£ting  heat, 
which  afligns  as  its  caufe  a  motion  among  the  particles  of 
bodies. 

The  method  of  reafoning  employed  by  Mr.  Davy  in  prov- 
ing the  immateriality  of  the  caufe  of  heat,  is  the  reduQio  ad 
abjurdumf  u  e.  the  oppugned  theory  is  aflumed  as  true,  to- 
gether with  its  applications;  and  fads  are  adduced  dire£lly 
contradictory  of  the  aflumed  principles :  I  (hall  take  the  ii- 
berty  of  offering  a  fiatement  or  the  argument,  rather  different 
from  that  of  Mr.  Davy,  thoiigh,  I  truft,  without  mifrepre- 
fentation,  or  any  material  omimon. 

Let  heat  be  confidered  as  matter;  and  let  it  be  granted^ 
that  the  temperature  of  bodies  depends  on  the  prefence  of 
uncombined  caloric.  Now,  if  the  temperature  of  a  body 
be  increafed,  the  free  caloric,  occaiioning  that  elevation, 
mud  proceed  from  one  of  two  fources:  either,  iftly,  It  may 
be  communicated  by  furrounding  fubftances;  or,  2dly,  it 
may  proceed  from  an  internal  fource,  i .  e.  from  a  difengage- 
ment  of  what  before  exifted  in  the  body,  latent  or  combined* 
But  the  temperature  of  bodies  is  uniformly  increafed  by  fric- 
tion and  percuflion,  and  neceffarily  in  one  of  the  foregoing, 
modes. 

I.  Mr.  Davy  found,  by  experiment,  that  a  thin  metallic 
plate  was  heated,  by  friftion  in  the  exhaufted  receiver  of 
an  air-pump,  even  when  the  apparatus  was  infulated,  from 
bodies  capable  of  fupplying  caloric,  by  being  placed  on  ice. 
This  experiment  he  confiders  as  demonftrating,  that  the 
evolved  caloric  could  not  be  communicated  by  lurrounding 
bodies. 

To  the  inference  deduced  from  this  experiment  it  may  be 
objedled,  that  the  mode  of  infulation  was  by  no  means  per-* 
feS.  Admitting  the  vacuum,  produced  by  the  air-pump, 
to  have  been  complete,  fiill  the  fupply  of  caloric  could  not 
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thus  be  entirely  cut  off,  iince  it  has'been  (hown  by  Count 
JRumford  that  caloric  pafles  even  through  a  torricellian  va- 
cuum. If,  therefore,  friction  produce  in  bodies  fome  change, 
which  enables  them  to  attra£t  caloric  from  furrounding  fub- 
dances,  this  attraction  may  be  equally  efficient  in  an  ex* 
haufied  receiver  as  in  one  c6nt2v,ining  an  atmofphere  of  nieaa 
<kn(ity.  It  would  be  an  ihterefting  fubje£t  of  experiment  to 
determine  the  influence  of  atmofpheres  of  various  denfities  as 
condu&ors  of  caloric ;  for,  (ince  effedls  are  proportionate  to 
their  caufes,  and  it  is  afcertained  that  common  air  conduds 
caloric  (better  than  it  is  conveyed  through  a  vacuum)  as 
1000  is  to  702,  it  may  be  expe£ied  that  the  ratio  will  hold 
in  all  intermediate  degrees.* 

In  Count  Rumford's  mafterly  experiment,  the  metal  fub- 
mitted  to  friction  was  encom palled  by  water,  and  air  was 
carefully  excluded  from  the  furfaces  in  motion :  yet  the  water 
became  hot,  and  was  kept  boiling  a  confiderable  time.  In 
this  cafe,  the  only  obvious  fource  of  caloric,  from  without,  was 
through  the  borer  employed  in  producing  the  fri&ion  ;  if  it 
be  true,  as  the  Count  has  obferved,  that  the  water  could  not, 
at  the  fame  inftant,  be  in  the  sl&.  of  giving  out  and  receiving 
heat.  The  fame  obje£iion  to  the  communication  of  heat, 
from  an  external  fource,  exifls  alfo  in  thus  explaining  Mr. 
Davy's  experiment:  but  I  cannot  admit  that  the  argument 
is  demonftrative  in  proving  the  evolved  caloric  not  to  be  de- 
rived from  external  fubRances;  for  no  abfurdity  is  implied  in 
fuppofing  that  a  body  may  be  receiving  caloric  in  one  (late, 
and  giving  it  out  in  another.  We  have  an  example  of  the 
iimuTtaneous  admiflion  and  extrication  of  a  fubtile  fluid,  the 
materiality  of  which  is  admitted  by  Mr.  Davy,  in  an  excited 
elefliric,  which,  at  the  very  fame  inftant,  receives  the  ele6):ric 
fluid  from  without,  and  transfers  it  to  the  neighbouring  oon- 
duftors.  In  an  ignited  body,  alfo,  the  two  proccfles  of  ab- 
forption  and  irradiation  of  light  are,  perhaps,  taking  place 
at  the  fame  moment. 

II.  Another  caufe  of  the  increafe  of  temperature  in  Inxlies, 
is  the  liberation  of  their  combined  caloric ;  and  if  this  be  a 
fource  of  temperature,  the  abfolute  quantity  of  caloric  in  a 
body  roufl:  be  diminilhed  by  fri<Slion.  That  no  fuch  dimi- 
nution really  takes  place,  we  have  the  evidence  of  two  expe- 
riments^— the  one  of  Mr.  Davy,  the  other  of  Count  Rumford. 
Mr.  Davy,  by  rubbing  together  two  pieces  of  ice,  converted 
them  into  water.  Now  water,  ex  bypothejij  contains  more 
caloric  than  the  ice  from  which  it  was  formed ;  and,  on  the 
fame  hypothefis,  the  abfolute  quantity  of  caloric  in  ice  is 
diminiihed  by  fri&ion  and  liquefadlion ;  which  is  abfurd. 

Count 
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Count  Rumford  alfo  afcertained  that  the  fpecific  heat  of  iron 
was  not  diminiflied  when  converted  by  a  borer  into  turnings, 
and  confequently  when  it  had  been  the  fource  of  much  tem- 
perature. In  explanation  of  thefe  fad:s  we  may  be  allowed 
to  aflume  the  communication  of  caloric  from  furrounding 
bodies,  till  this  communication  has  been  demonftrated  to  be 
impoffible*  But  even  were  the  impoffibilitv  ellabliflied,  it 
would  yet  remain  to  be  proved,  that  the  evolved  caloric  does 
not  proceed  from  an  internal  fource;  and  this  can  only  be 
done  by  an  accurate  comparifon  of  the  quantity  of  caloric  in 
bodies  before  and  after  fri^ion*  Now,  in  inftituting  this 
comparifon,  it  is  implied  that  we  poiTefs  means  of  determin- 
ing the  abfolute  quantity  of  caloric  in  bodies,  and  that  we 
can  compare  quantities  of  caloric  with  as  much  certainty  as 
we  can  obtain  from  an  appreciation  by  weight  or  by  meafure. 
Such  perfe6lion,  however,  does  not,  I  apprehend,  belong  Xa 
the  prefent  ftate  of  our  knowledge  refpeaing  heat ;  for  I  have 
always  been  difiruftful  of  that  part  of  the  do£irine  which  af- 
ii^s  the  ratio  of  heat  latent  in  bodies.  The  grounds  of  thi» 
difiruft  I  ^ihall  (late  pretty  fully ;  for,  if  it  can  oe  proved  that 
we  have  no  accurate  conceptions  of  quantity,  as  appertaining 
to  heat,  all  arguments  againfl:  its  materiality,  derived  from 
fuppofed  determinations  of  its  quantity,  mud  be  inconclulive. 

The  only  clear  conceptions  which  the  mind  has  of  quan- 
tity, are  derived  either  from  a  comparifon  of  the  magnitude 
or  of  the  gravity  of  bodies.  In  the  inftance  of  caloric,  both 
thefe  mooes  of  menfuration  fail  us.  We  cannot  eflimate  the 
bulk  of  a  fubftance  which  eludes  our  grafp  and  our  vifion  ; 
nor  have  we  yet  fucceeded  in  comparing  its  gravity  with  that 
of  the  grofTer  kinds  of  matter,  which  it  furpalTes  in  tenuity 
beyond  ail  comparifon.  Our  notions  of  the  quantity  of  ca- 
loric are  derived,  not  from  fuch  fimple  judgments,  but  from 
complicated  procefles  of  reafoning,  in  the  (leps  of  which, 
errors  fatal  to  the  whole  may  perhaps  fometimes  appear. 

Whatever  be  the  nature  of  caloric,  whether  it  be  a  body 
fui  generisy  or  a  quality  of  other  bodies,  its  effe£ls  are  pecu- 
liar and  appropriate ;  and,  like  all  other  effeds,  bear  a  pro- 
portion to  the  energjr  of  their  caufe.  Expanfion,  for  example^ 
It  is  proved  by  experiment,  keeps  pace  with  the  actual  incre- 
ments of  heat ;  and  on  this  principle  is  founded  the  thermo- 
meter, the  great  agent  in  the  acquirement  of  all  our  ideas  re- 
fpe&ing  heat,  both  abfolute  and  relative.  The  competency  of 
this  indrument,  however,  to  afford  information  of  the  quantity 
of  caloric,  is  limited  by  the  following  circumftances : 

ift.  The  mercury  of  the  thermometer  indicates  only  the 
quantity  of  heat  which  it  has  itfcif  acquired,  and  by  no  means 

that 
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Ulat  contained  in  furroundlng  bodies.  2dly,  The  fcale  of 
expanfion  is  wholly  arbitrary^  commencing  far  from  the 
abfolute  privation  of  heat,  and  falling;  far  (bort  of  its  maxi- 
mum. 3dly,  The  caloric  latent  in  oodies,  or  chemically 
combined  with  them^  has  no  effeft  on  the  thermometer. 
4thlv,  The  experiments  of  Dr.  Crawford,  though  fufficient 
to  mow  that  the  expanfion  of  the  mercury  of  the  thermo- 
meter bears  a  ratio  to  the  a£tual  increments  of  heat  in  any 
temperature  between  the  boiling  and  freezing  points  of  wa- 
ter, by  no  means  prove  that  this  proportion  holds  univer- 
fally. 

Equal  weights  of  heterogeneous  bodies^  it  is  prefumed, 
contain  unequal  quantities  of  caloric  |  and  the  ratio  of  tbefe 
quantities  is  approximated  in  the  following  manner : 

Equal  weights  of  the  fame  body,  at  different  tempera- 
tures, give,  on  admixture,  the  arithmetical  mean ;  but  equal 
weights  of  different  bodies,  at  differont  temperatures,  afford  a 
temperature  which  varies  confiderably  from  the  mean.  Thus 
a  pound  of  water  at  100^,  and  a  pound  at  200"*^  give  the 
temperature  of  150°;  but  a  pound  of  water  at  aoo%  and 
ft  pound  of  mercury  at  100%  afford,  not  the  mean^  but  ft 
temperature  confiderably  higher.  Hence  it  follows,  that  ft 
pound  of  mercury  has  not  the  power  of  fixing  and  retaining 
fo  much  caloric  as  a  pound  of  water;  ana  the  fixation  of 
more  heat  by  the  water  than  by  the  mercury,  is  afcribed  to 
the  fuperior  energy  of  a  power  inherent  in  botb^  and  termed 
capacity  for  caloric. 

From  an  extenfive  feries  of  experiments  Dr.  Crawford  in- 
fers, that  the  capacities  of  bodies  are  permanent  fo  long  at 
they  retain  their  form.  Thus,  the  capacity  of  water  has  to 
that  of  mercury  the  ratio  of  a8  to  i,  at  any  temperature  be- 
tween ^a^  and  21  a°.  The  difference  of  capacities  of  bodies^ 
it  is  inferred,  therefore,  would  continue  the  fame  down  to  the 
abfolute  privation  of  temperature.  Imagine,  then,  two  bodies 
at  this  point  of  privation :  they  may  (iill  contain  uneaual  Quan- 
tities of  combined  caloric;  for,  when  chemically  comoinea,  ca- 
loric does  not  produce  temperature.  On  Dr.  Crawford's  hypo-^ 
theiis  thefe  comparative  quantities  of  combined  caloric  in  the 
two  bodies  may  be  learned  by  obferving  the  ratio  of  tempe- 
rature produced  by  the  addition  to  each  of  fimilar  quantities 
of  heat.  This  fuppoiition,  however|  is  mauifeflly  gratuitous; 
and  the  contrary  might  be  maintained  with  eciuafor  greater 
probability;  for  it  may  be  fuppofed  that  at  this  aifumed  ne- 
gation of  temperature  one  bpdy  renders  latent  more  caloric 
than  another,  becaufe  it  a&ualiy  contains  lefs,  as  certain  dry 
falts  attradl  more  water  from  the  atmofpbere  than  others 
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containing  much  water  of  cryftallization.  The  commonly 
employed  mode  of  afcertaininc  the  fpectfic  caloric  of  bodies 
is  founded,  therefore,  on  an  aflumption  which  U  deficient  ia 
the  charader  of  a  datum,  and  which  itfelf  requires  proof. 

If  thefe  obje&ions  be  valid,  thejr  will  apply  alfo  to  ihow 
the  fallacy  or  the  theorem  for  finding  the  abfolute  zero  of 
bodies,  fiy  this  term  fome  philofophers  appear  to  under- 
ftand  the  point  of  abfolute  privation  of  caloric,  both  free  and 
combined.  I  apprehend,  however,  that  in  &.x\6t  propriety  it 
can  only  be  ufed  to  fignify  the  negation  of  uncombined  caloric, 
or,  as  Dr.  Crawford  exprefles  himfelf,  the  point  of  abfolute 
cold.  As  applied,  however,  to  water,  it  is  evident  that  the 
whole  quantity  of  heat  is  underftood.  In  afcertaining  the 
zero,  fay  thefe  calculators,  the  capacity  of  ice  to  that  of  water 
is  as  9  to  lo.  It  is  plain,  therefore,  that  when  water  freezes 
It  xpuil  give  out  i-ioth  of  its  whole  heat;  and  this  tenth  part 
is  found  to  anfwer  to  I46<>  of  Fahr.  Confequently  its  wnole 
heat  is  ten  times  146,  or  1460;  and  hence  the  natural  zero 
is  1460  —  5a,  or  1428^  Now  of  this  eftimate  it  is  a  datu,m, 
that  the  capacities  of  ice  and  water  have  precifely  the  above 
ratio.  But  if  the  general  formula  for  afcertainine  the  fpecifie 
caloric  of  bodies  Be  founded  on  erroneous  principles,  it  can- 
not ferve  as  the  ground-work  of  any  folid  conclufions. 

The  materiality  of  caloric  may,  I  apprehend,  be  main- 
tained, without  admitting  that  we  have  made  any  iieps  to- 
wards determining  its  quantity^  in  bodies;  and  the  arguments 
of  Count  Rumford  and  Mr.  Davy  are  not  demonilrative, 
becaufe  they  aflfume  that  this  part  of  the  do£krine  of  caloric 
cannot  be  relinquifbed  without  abandoning  it  in  toto.  I 
may  be  permittee!,  therefore,  to  (late  my  reafons  for  believing 
caloric  to  be  matter;  which  would  have  been  unneceflary 
had  the  contrary  been  proved  with  all  the  force  of  mathe- 
matical demonltration. 

Avoiding  all  metaphyfical  reafonin^on  the  nature  of  mat** 
ter,  and  auumine  the  generally  received  definition  as  fufii- 
ciently  chara£lerizing  it,  I  (hall  examine  how  far  this  ge- 
neral chara£ter  of  matter  applies  to  the  individual— caloric. 
Caloric  occupies  fpace,  or  is  extended,  becaufe  it  enlarges  the 
dimenfions  of  other  bodies ;  and,  for  the  fame  reafon,  it  is 
impenetrable,  fince  if  it  could  exift  at  the  fame  time  in  the 
fame  place  with  other  bodies,  their  volume  would  never  be 
enlarged  by  the  addition  of  heat.  Of  form  or  figure,  as  onty 
a  mode  of  exteufion,  it  is  unneceflary  to  prove  that  caloric  is 
poflefled ;  and,  indeed,  there  is  perhaps  only  one  general 
quality  of  matter  that  will  not  be  allowea  it,  viz.  attraction. 
That  caloric  is  influenced  by  the  attra£tion  of  gravitation^  or 
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by  cohcfivc  attra£Uon^  has  never  yet  been  proved :  yet  the 
various  experiments  of  Buffon,  Whitehurft,  Fordyce,  Piftet, 
&c.  cannot  be  alleged  as  proofs  that  it  is  a£iually  devoid  of 
this  property ;  fince  they  only  decide,  that  the  fmall  quanti- 
ties which  can  be  artiiScially  collected,  are  not  to  be  fet  iii 
the  balance  againll  the  grofler  kinds  of  matter.  One  kind 
of  attraftion,  tbai  which  has  lately  been  termed  chemical 
affinity,  may,  I  think,  after  a  full  furvey  of  phsenomena,  be 
fairly  predicated  of  caloric ;  and  if  its  pofleflion  of  this  Quality 
be  rendered  probable,  we  (hall  thence  derive  a  powernil  ar- 
gument in  favour  of  its  materiality. 

That  chemical  affinity  has  a  coniiderable  fhare  in  producing 
the  phsenomena  of  heat,  appears  probable  from  the  following 
conuderations : 

1.  All  the  charadjers  didinguifhing  caloric  when  feparate, 
ceafe  to  be  apparent  when  it  has  contributed  to  a  change  of 
form  in  other  bodies ;  and  the  properties  of  the  fubAances 
fo  changed  are  alfo  materially  altered.  Now  this  is  the  only 
uneqtiivocal  mark  of  chemical  union  that  we  can  apply  in 
any  mftance ;  and  chemical  union  implies  the  exiftence  and 
efficiency  of  chemical  affinity. 

2.  The  relation  of  caloric  to  different  fubftances  appears  to 
obferve  that  peculiar  law,  which,  in  pther  inftances,  is  termed 
elefiive  affinity.  If  a  compound  of  two  or  more  principles, 
a  metallic  oxide  for  inftance,  be  expofed  in  a  high  tempera- 
ture, the  caloric  forms  a  permanent  union  with  the  one,  but 
not  with  the  other.  In  certain  inftances,  caloric  is  evolved^ 
when  two  fubftances,  attra6iing  each  other  more  powerfully 
than  they  attract  caloric,  produce,  on  admixture,  an  elevation 
of  temperature.  In  other  inftances,  caloric  is  abforbed  when 
it  is  attra6ted  by  the  new  compound,  more  ftrongly  than  by 
the  feparate  components.  Such  h&s  warrant  the  dedu£lion^ 
that  caloric  is  fubje6t  to  the  laws  of  chemical  affinity.  But 
the  precife  order  o^'its  affinities  remains  to  be  decided  by  fu- 
ture experiments. 

3.  Caloric  feems  alfo,  on  fome  occaflons,  to  bear  a  part 
In  the  operation  of  double  ele6):ive  affinities.  In  this  way 
it  produces  decompofitions,  which,  by  (ingle  affinity,  it  id 
incapable  of  efFe6ling.  Thus  a  moil  intenfe  fire  does  not 
expel  entirely  the  carbonic  acid  from  alkalies:  but,  when 
the  affinity  of  an  acid  for  an  alkali  concurs  with  that  of  car- 
bjnic  acid  for  caloric,  a  decompofition  enfnes.  Again:  water 
may  be  fubmitled  to  the  higheil  temperature  without  impart- 
ing a  gafeous  form  to  the  hydrogen  which  it  contains}  but 
the  confpiring  affinity  of  a  metal  for  oxygen,  occafions  the 
produdtion  ot  hydrogenous  gas.     On  tbi«  principle  manj^ 
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chemical  fa&s  are  refolved  into  the  law  of  double  affinity^ 
which  are  at  prefent  explained  by  that  of  fingle  eledive  at- 
tra£lion. 

4.  Caloric  a6ls  fometimes  as  an  intermedinm  in  cmnbin« 
ing  bodies  which,  without  its  aid,  are  not  fufceptible  of  com- 
bination. Thus  carbon  and  oxygen  do  not  evince  any  ten- 
dency to  combination  at  the  ordinary  temperature  of  the  at- 
mofphere;  but  caloric  brings  them  into  union,  and  confii- 
tutes  itfelf  part  of  the  refultmg  compound.  This,  and  a  va- 
riety of  other  infiances,  have  a  (Iriking  refemblance  to  what 
is  called  intermediate  affinity. 

In  the  theory  of  Dr.  Crawford,  no  influence  is  allowed  to 
chemical  affinity  over  the  phaenomena  of  heat ;  and,  indeed, 
ibat  philofopher  exprefles  a  decided  opinion  that  elementary 
heat  is  not  capable  of  uniting  chemically  with  bodies.  Hence 
it  appears,  that  the  diflerence  between  the  terms  affinity  and 
capacity  is  not  merely  a  verbal  one,  but  that  they  are  a^^ually 
expreffive  of  diffepent  powers  or  caufes;^  and  the  queftion^ 
therefore,  which  of  thefe  terms  (hall  be  adopted  in  the  de- 
fcription  of  fa£ts,  is  one  involving  the  determination  of  caufes. 

The  term  capacity  for  heat  is  employed,  by  Dr.  Crawford 
and  others,  to  denote,  in  the  abftrac):,  that  power  by  which 
different  kinds  of  matter  acquire  different  quantities  of  caloric. 
But  in  the  various  applications  that  are  made  of  this  theory, 
a  more  precife  meaning  is  often  affixed  to  it ;  and  the  term 
is  applied  in  much  the  fame  fenfe  which  it  has  in  common 
language.  When  thus  underfiood,  a  difference  of  capacity 
neceflkrily  implies  a  diSerence  in  the  extent  of  the  (paces 
between  the  minute  particles  of  bodies  ;  and  that  thefe  dif- 
ferences occafion  the  varieties  obferved  in  the  acquirement  of 
heat  by  different  bodies.  On  this  theory  there  is  no  adive 
principle  or  power  inherent  in  bodies,  and  more  adlive  in 
fume  than  in  qthers, — no  tendency  in  the  matter  of  heat  to 
attach  itfelf,  in  preference,  to  any  one  fubftance.  The  af- 
figned  caufe  of  the  phaRnomena  of  heat  is  not^  I  apprehend| 
adequate  to  produce  the  effeds  afcribed  to  it. 

On  the  theory  of  capacities,  a  change  of  form  is,  in  cer- 
tain inflances,  antecedent  to  the  abforption  of  caloric.  Thus, 
when  ether  is  converted  into  gas,  on  removing  the  preflTure 
of  the  atmofphere,  according  to  this  hypothefis,  the  capacity 
of  the  ether  is  increafed  by  its  volatilization;  and  the  change 
of  form  is  prior  to,  and  the  caufe  of,  the  abforption  of  calo- 
ric. The  order  of  events,  theui  in  the  volatilization  of  ether 
is  firfl  an  alteration  of  form^  next,  a  change  of  capacity ; 
and,  laflly,  an  abforption  of  caloric.  On  this  hypothefis, 
ether  may  exift  ia  the  Hate  of  gas  without  containing  a 
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greater  abfolute  quantity  of  caloric  than  in  a  liquid  form. 
But  fuch  an  interpretation  of  phaenomena  is  direftly  con- 
tradiftory  to  an  ellabliftied  principle,  admitted  even  by  thofe 
who  prefer  the  doftrine  of  capacities,  viz.  that  all  bodies, 
during  their  converfion  from  a  fluid  to  a  vaporous  ftate,  ab- 
forb  caloric.  It  is  at  variance  alfo  with  obferved  fafts  :  for, 
if  a  thermometer  be  immerfed  in  a  portion  of  ether,  confined 
under  the  receiver  of  an  air-pump,  the  temperature  of  the 
ether  will  be  found  to  fink  gradually  during  the  exhauftion 
of  the  air ;  and  the  evaporation  oecomes  proportionally 
flower,  till,  at  laft,  it  is  fcarcely  perceptible.  We  may  there- 
fore infer,  that,  at  a  certain  point  of  aiminiflied  temperature, 
the  volatilization  of  ether  would  entirely  ceafe,  if  the  fupply 
of  caloric  from  furrounding  bodies  could  be  completely  inter* 
cepted.  But,  on  the  theory  of  capacities,  the  evaporation 
(hould  proceed  as  rapidly  at  the  clofe  as  at  the  commence- 
ment of  the  procefs ;  or,  in  other  words,  evaporation  fliould 
be  wholly  independent  of  temperature,  which  every  one 
knows  is  contrary  to  fa£):. 

It  may  be  confidered,  therefore,  as  extremely  probable, 
that  the  tendency  of  ether  to  aflume  a  gafeous  form  depends 
on  its  chemical  affinity  for  caloric.  But,  it  may  be  a(ked, 
how  is  this  affinity  counteracted  by  an  increafed  preifure,  and 
augmented  by  a  aiminiflied  one  ? 

A  circumflance  abfolutely  eflential  to  the  formation  of 

fafes  is,  that  free  fpace  fliall  be  allowed  for  their  expanfion.. 
Mechanical  preflure  a£ls  as  a  countera£ling  force  to  this  ex- 
panfion,  and  either  prevents  it  completely  or  partially,  ac- 
cording to  the  decree  of  its  application.  But  from  this  fa<9: 
no  argument  canl)e  drawn  againft  the  exiftence  of  chemical 
affinity  as  an  attribute  of  caloric.  Two  oppofite  forces  in 
phyflcs  may  be  fo  balanced,  that  neither  flialPproduce  it9 
appropriate  tSt&.  Thus,  a  body  impelled  in  contrary  direc- 
tions may  remain  at  reft ;  yet  the  operation  of  the  oppofing 
forces,  in  this  caftj  cannot  be  denied.  Even  in  chemiftry, 
we  have  unequivocal  examples  in  which  the  aftion  of  the 
affinities  is  fupprefled  by  more  powerful  caufes.  Thus,  bodies 
that  have  a  ftrong  chemical  affinity  are  kept  perfeftly  diflin£t 
even  when  placed  in  contaft  by  the  affinity  of  aggregation. 
The  only  inference,  then,  that  can  fairly  be  deduced  from 
the  effisfts  of  preflure  in  preventing  the  formalion  of  gafes, 
is,  that  it  is  a  power  fometimes  fuperior  in  energy  to  tnat  of 
chemical  affinity. 

Since,  therefore,  caloric  is  charafterized^  by  all  the  proper* 
ties,  except  gravity,  that  enter  into  the  definition  of  matter, 
we  may  venture  to  confider  it  as  a  diftindl  and  peculiar  body. 
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Nor  is  its  deficiency  of  gravity  fufficient  to  exclude  it  from 
the  clafs  of  material  (ubdances.  Such  nicety  of  arrangement 
might,  with  equal  propriety,  lead  us  to  deny  the  materiality 
of  light,' the  gravity  of  which  has  never  yet  been  proved ; 
for,  befides  the  experiments  of  Mr.  Michell,  which  failed  in 
afcertaining  this  property  of  light,  we  have  feveral  chemical 
fafts  tending  to  the  fame  conclufion.  Thus  Mr.  CavendiOi, 
after  firing  a  mixture  of  hydrogenous  and  oxygenous  gafes  in 
a  clofe  vellel,  a  procefs  duriTig  which  much  light  is  always 
emitted,  found  not  the  fmalleit  diminution  of  weight. 

To  have  completed  this  defence  of  the  material  nature  of 
heat,  it  would  have  been  proper  to  have  pointed  out  the  cir- 
cumftanccs  in  which  the  phsenomena  of  heat  differ  from  the 
known  and  acknowledged  phsenomena  of  motion.  At  pre- 
fentj  however,  I  have  not  leifurc  to  purfue  the  fubjeS  at  much 
length ;  and  though  feveral  points  of  difagreement  would 
doubtlefs  be  found,  I  (hall  mention  only  one  of  the  moft 
marked  and  decifive. 

Motion  is  an  attribute  of  matter,  independently  of  which 
it  cannot  poflibly  fubfift.  If,  therefore,  the  phasnomena  of 
heat  can  be  fliown  to  take  place  where  matter  is  not  prefent, 
we  (hall  derive  from  the  fa6l  a  conclufive  argument  againft 
that  theory  of  heat  which  afligns  motion  as  its  caufe.  Now, 
in  the  experiment  of  Count  Bumford,  before  alluded  to,  heat 

Eaflfed  through  a  torricellian  vacuum,  in  which,  it  need  hardly 
e  obferved,  nothing  could  be  prefent  to  tranfport  or  propa- 
gate motion.  This  experiment,  in  my  opinion,  decidedly 
proves  that  heat  can  (ubfifl  independently  of  other  matter, 
and  confcquently  of  motion ;  in  other  words,  that  beat  is  a 
dijlinSl  and  peculiar  body  *. 

*  The  argument  at  p.  49,  which  is  the  baiis  of  my  objc6tion$  to  the 
couimoniy  employed  mode  of  afcertaining  fpccific  caloric,  I  fear,  is  not  fo 
fully  and  clearly  ftated  as  the  abltrufe  nature  of  the  fubjefV  requires. 

AlTuming  two  bodies,  A  and  B,  to  be  at  the  point  of  privation  of  tem- 
perature, or  to  po.Ttfs  no  free  caloric  whatfoever,  the  quantity  of  combined 
caloiic  ill  Cdcli,  according  to  Dr.  Crawford's  theory,  is  c//;r/7/^  proportional 
to  tiic  quantities  r)f  heat  ncccliarv  to  produce  equal  elevations  of  tempera- 
ture «n  the  two  bo.Iics.  Thus,  if  to  attain  a  given  temperature,  A  require 
c^ioiic  as  10.  and  B  only  as  10,  the  combined  caloric  of  A,  before  this 
addition,  is  inferred  to  liavc  home  ro  that  of  B  the  ratio  of  2  to  i.  But  it 
might,  w'lh  equal  or  pcihaps  j;rcarer  probability,  have  been  aflumed  that 
t!ij  combined  caloric  of  A  and  3  is  ifrunjUy  proportional  to  the  quantities 
of  h(  at  required  to  produce  a  given  temperature  ;  that  A»  for  example,  to 
att^iin  a  certain  temperature,  has  abforbed  more  caloric  than  B>  becaufe  in 
A  ich  Caloric  cxiilcd  previouily  in  a  Hate  of  chemical  union. 
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IX.  UepoH  made  to  fbe  Pbllo/opbical  and  Mathematical 
Clafs  oftbe  French  National  Injtttute  in  the  Sitting  of  Au'^ 
guJH  1 8,  entitled  A  Tour  to  Upper  Egypt  above  the  Cata- 
Ya&i  of  Siefinc,  with  Ohfervations  on  the  different  Kinds 
of  Senna  ufed  m  Commerce^    By  C.  D£SsxsarARTZ  and 

VENTfeNAT. 

v>i  •  JjECT0t)3t,  one  of  the  fcientific  nien  \Vhom  the  go- 
vernment had  made  choice  of  to  form  part  of  the  commimon 
of  the  fciences  and  arts  which  accompanied  general  Bona- 

|")arle  to  Egypt,  being  appointed  to  oblerve  the  agricultural 
yflem  of  the  country,  oy  examining  its  plants  as  well  as 
other  objefls  of  natural  hiftory,  embraced  that  opportunity 
of  acquiring  Tome  lilore  certain  information  in  regard  to  the 
fenna  which  Alexandria  fupplies  to  all  Europe,  and  particu- 
larly to  France. 

The  magazines  of  Alexandria  and  Cairo  were  the  firft 
{burets  which  he  minutely  infpeAed.  All  the  bales  of  fenna 
tsrere  opened  to  him,  and  he  found  not  only  the  two  kinds 
already  known,  but  alfo  a  third  plant  added  to  them,  the 
leaves  of  which  hkve  a  great  refemotance  to  thof<^  of  the  real 
fenna.  But  fearing,  and  with  reafon,  that  the  information 
he  (hould  thus  obtain  would  be  as  imperfe£t  and  incomplete 
as  that  before  publiOied,  he  refblved  to  ek^ihine  the  different 
^cies  in  the  places  where  they  are  cultivated,  and  in  the 
dilterent  ftates  of  grbwth,  that  the  defcription  he  intended  to 
give  might  be  as  full  and  accurate  as  pofllible* 

With  this  view  he  viHted  and  examined^  with  great  care, 
ilie  Environs  of  Alexandria,  Rofetta,  Daniietta,  and  Cairo ; 
but  without  fuccefs :  he  did  not  find  a  finde  plant  of  fenna 
in  the  whole  fpacie  ihclofed  in  the  Delta,  The  fenna,  there* 
fore,  is  called  the  fenna  of  Alexandria  merely  becaufe  that 
city  is  the  general  entirepdt  from  which  it  is  tranfported  to 
Europe ;  and  fenna  de  la  palihe^  becaufe  (uch  entrepdts  are 
tailed  pallhe,  which  fignifies  a  farm :  the  managers  are  called 
palthiers. 

By  the  information  obtained  from  the  different  palthiers. 
among  whom  he  mentions,  with  gratitude,  C.  Rofetty,  and 
from  the  inhabitants  of  the  country,  he  learned  that  fenna 

f)lants  were  to  be  found  in  the  valleys  of  Sienne.  He  there- 
ore  proceeded  thither,  and  had  the  fatisfaftion  of  meeting* 
with  fome,  and  of  colle£linff  feveral  loaded  with  flowers  and 
fruit.  Encouraged  by  this  Uiccefs,  nothing  was  able  to  re« 
firain  the  ardour  of  his  curiofity ;  neither  the  violence  of  the 
heatj  nor  the  difficulty  of  a  long  journey  through  parched 
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Count  Rumford  alfo  arcertained  that  the  fpecific  heat  of  iron 
was  not  diminiflied  when  converted  by  a  borer  into  turnings, 
and  confequently  when  it  bad  been  the  fource  of  much  tem- 
perature* In  explanation  of  thefe  fad:s  we  may  be  allowed 
to  aiTume  the  communication  of  calotic  from  furrounding 
bodies,  till  this  communication  has  been  demonftrated  to  be 
impoilible.  But  even  were  the  impoffibilitv  eAablifhed,  it 
would  yet  remain  to  be  proved,  that  the  evolved  caloric  does 
not  proceed  from  an  internal  fource;  and  this  can  only  be 
done  by  an  accurate  comparifon  of  the  quantity  of  caloric  in 
bodies  before  and  after  fri^ion.  Now,  in  inftituting  this 
comparifon,  it  is  implied  that  we  poiTefs  means  of  determin- 
ing the  abfolute  quantity  of  caloric  in  bodies,  and  that  we 
can  compare  quantities  of  caloric  with  as  much  certainty  as 
we  can  obtain  from  an  appreciation  by  weight  or  by  meafure. 
Such  perfection,  however,  does  not,  I  apprehend,  belong  Xa 
the  prefent  ftate  of  our  knowledge  reipeaing  heat ;  for  I  have 
always  been  difiruftful  of  that  part  or  the  do£lrine  which  af- 
ii^ns  the  ratio  of  heat  latent  in  bodies.  The  grounds  of  thi» 
difiruft  I  ^ihall  (late  pretty  fully ;  for,  if  it  canine  proved  that 
we  have  no  accurate  conceptions  of  quantity,  as  appertaining 
to  heat,  all  arguments  againfl:  its  materiality,  derived  from 
fuppofed  determinations  of  its  quantity,  muft  be  inconcluiive. 

The  only  clear  conceptions  which  the  mind  has  of  quan- 
tity, are  derived  either  from  a  comparifon  of  the  magnitude 
or  of  the  gravity  of  bodies.  In  the  inilance  of  caloric,  both 
thefe  modes  of  menfuration  fail  us.  We  cannot  eftimate  the 
bulk  of  a  fubftance  which  eludes  our  grafp  and  our  viiion  ; 
nor  have  we  yet  fucceeded  in  comparing  its  gravity  with  that 
of  the  groflfer  kinds  of  matter,  which  it  furpafles  in  tenuity 
beyondall  comparifon.  Our  notions  of  the  quantity  of  ca- 
loric are  derived,  not  from  fuch  fimple  judgments,  but  from 
complicated  procefles  of  reafoning,  in  the  (leps  of  which, 
errors  fatal  to  the  whole  may  perhaps  fometimes  appear. 

Whatever  be  the  nature  of  caloric,  whether  it  be  a  body 
fui  generisy  or  a  quality  of  other  bodies,  its  eifefts  are  pecu- 
liar and  appropriate ;  and,  like  all  other  effeds,  bear  a  pro- 
portion to  the  energy  of  their  caufe.  Expanfion,  for  example^ 
It  is  proved  by  experiment,  keeps  pace  with  the  a6tual  incre- 
ments of  heat  5  and  on  this  principle  is  founded  the  thermo- 
meter, the  great  agent  in  the  acquirement  of  all  our  ideas  re- 
fpefting  heat,  both  abfolute  and  relative.  The  competency  of 
this  inllrument,  however,  to  afford  information  of  the  quantity 
of  caloric,  is  limited  by  the  following  circumftances : 

I  ft.  The  mercury  of  the  thermometer  indicates  only  the 
quantity  of  heat  which  it  has  itfelf  acquired^  au4  by  no  meana 

that 
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that  contained  in  furrounding  bodies.  2dly,  The  fcale  of 
expanfion  is  wholly  arbitrary^  commencing  far  from  the 
abfolute  privation  of  heat,  and  falling  far  (hort  of  its  maxi- 
mum, sdly.  The  caloric  latent  in  bodies,  or  chemically 
combined  with  them^  has  no  efTe^l  on  the  thermometer. 
4thly,  The  experiments  of  Dr.  Crawford,  though  fufficient 
to  mow  that  the  expanfion  of  the  mercury  of  the  thermo* 
meter  bears  a  ratio  to  the  a£tual  increments  of  heat  in  any 
temperature  between  the  boiling  and  freezing  points  of  wa- 
ter, by  no  means  prove  that  this  proportion  holds  univer- 
fally. 

Equal  weights  of  heterogeneous  bodies,  it  is  prefumed, 
contain  unequal  quantities  of  caloric;  and  the  ratio  of  thefe 
quantities  is  approximated  in  the  following  manner : 

Equal  weights  of  the  fame  body,  at  different  tempera- 
tures, give,  on  admixture,  the  arithmetical  mean ;  but  equal 
weights  of  different  bodies,  at  different  temperatures,  afford  a 
temperature  which  varies  confiderably  from  the  mean.  Thus 
a  pound  of  water  at  100^,  and  a  pound  at  200%  give  the 
temperature  of  150°;  but  a  pound  of  water  at  aoo%  and 
ft  pound  of  mercury  at  100%  afford,  not  the  mean,  but  ft 
temperature  conGderably  higher.  Hence  it  follows,  that  ft 
pound  of  mercury  has  not  the  power  of  fixing  and  retaining 
fo  much  caloric  as  a  pound  of  water;  ana  the  fixation  of 
more  heat  by  the  water  than  by  the  mercury,  is  afcribed  to 
the  fuperior  ener^  of  a  power  inherent  in  both^  and  termed 
capacity  for  caloric. 

From  an  exteniive  feries  of  experiments  Dr.  Crawford  in- 
fers, that  the  capacities  of  bodies  are  permanent  fo  long  at 
they  retain  their  form.  Thus,  the  capacity  of  water  has  to 
that  of  mercury  the  ratio  of  28  to  i,  at  any  temperature  be- 
tween ^2°  and  212°.  The  difference  of  capacities  of  bodies^ 
it  is  inferred,  therefore,  would  continue  the  fame  down  to  the 
abfolute  privation  of  temperature.  Imagine,  then,  two  bodies 
at  this  point  of  privation :  they  may  (till  contain  unequal  quan- 
tities of  combined  caloric;  for,  when  chemically  comoinea^  ca- 
loric does  not  produce  temperature.  On  Dr.  Crawford's  hypo-^ 
theiis  thefe  comparative  quantities  of  combined  caloric  in  the 
two  bodies  may  be  learned  by  obferving  the  ratio  of  tempe.- 
rature  produced  by  the  addition  to  each  of  (imilar  quantities 
of  heat.  This  fuppofition,  however,  is  manifeftly  gratuitous; 
and  the  contrary  might  be  maintained  with  eciuafor  greater 
probability ;  for  it  may  be  fuppofed  that  at  this  affumed  ne- 
gation of  temperature  one  bpdy  renders  latent  more  caloric 
than  another,^becaufe  it  a&ualiy  contains  lefs,  as  certain  dry 
falts  attradl  more  water  from  the  fttmofpbere  than  others 
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containing  much  water  of  cryftallization.  The  comaionty 
^mployed  mode  of  afcertainin|;  the  fpecrfic  caloric  of  bodies 
is  founded,  therefore,  on  an  auumption  which  is  deficient  ia 
the  charader  of  a  datum,  and  which  itfelf  requires  proof. 

If  thefe  objedions  be  valid,  they  will  apply  alfo  to  (how> 
the  fallacy  of  the  theorem  for  finding  the  abfolute  zero  of 
bodies,  fiy  this  term  fome  philofophers  appear  to  under- 
ftand  the  point  of  abfolute  privation  of  caloric,  both  free  and 
combined.  I  apprehend,  howev^,  that  in  (IriA  propriety  it 
can  only  be  ufed  to  fignify  the  ncjgation  of  uncombined  caloric, 
or,  as  Dr.  Crawford  exprefles  himfelf,  the  point  of  abfolutt 
cold.  As  applied,  however,  to  water,  it  is  evident  that  the 
whole  quantity  of  heat  is  underftood.  In  afcertaining  the 
zero,  fay  thefe  calculators,  the  capacity  of  ice  to  that  of  water 
IS  as  9  to  lo.  It  is  plain,  therefore,  that  when  water  freezes 
It  iQuft  give  out  i-ioth  of  its  whole  heat;  and  this  tenth  part 
is  found  to  anfwer  to  I46(>  of  Fahr.  Confequently  its  whole 
heat  is  ten  times  146,  or  1460;  and  hence  the  natural  zero 
is  1460  —  59,  or  1428°.  Now  of  this  eftimate  it  is  a  datUim, 
that  the  capacities  of  iee  and  water  have  precifely  the  above 
ratio.  But  if  the  general  formula  for  afcertaining  the  fpecific 
caloric  of  bodies  be  founded  on  erroneous  principles,  it  can* 
not  ferve  as  the  ground-work  of  any  folid  conclunons. 

The  materiality  of  caloric  may,  I  apprehend,  be  main* 
tained,  without  admitting  that  we  have  made  any  fteps  to- 
wards determining  its  quantity^  in  bodies;  and  the  arguments 
of  Count  Rumford  and  Mr.  Davy  are  not  demonilrative, 
becaufe  they  aflume  that  this  part  of  the  do&rine  of  caloric 
cannot  be  relinquifhed  without  abandoning  it  in  iato.  I 
may  be  permitted,  therefore,  to  (late  my  reafons  for  believing 
caloric  to  be  matter ;  which  would  have  been  unneceflary 
had  the  contrary  been  proved  with  all  the  force  of  mathe- 
matical demonftration. 

Avoiding  all  metaphyseal  reafoning  on  the  nature  of  mat*> 
ter,  and  amiming  the  generally  received  definition  as  fuffi- 
ciently  chara£terizing  it,  I  (hall  examine  how  far  this  ge- 
neral cbaraAer  of  matter  applies  to  the  individual— caloric. 
Caloric  occupies  fpace,  or  is  extended,  becaufe  it  enlarges  the 
dimenfiuns  of  other  bodies ;  and,  for  the  fame  reafon,  it  is 
impenetrable,  fince  if  it  could  exift  at  the  fame  time  in  the 
fame  place  with  other  bodies,  their  volume  would  never  be 
enlarged  by  the  addition  of  heat.  Of  form  or  figure,  as  onty 
a  mode  of  exteufion,  it  is  unneceflary  to  prove  that  caloric  is 
poflefTed ;  and,  indeed,  there  is  perhaps  only  one  general 
quality  of  matter  that  will  not  be  alloweii  it,  viz.  attra£tion* 
That  caloric  is  influenced  by  the  attraction  of  gravitation,  or 
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X.  Biographical  Account  of  Matthew  Boulton^  -E/^.* 

Xf  genius  and  indefatigable  induftry,  direfled  by  the  pureft 
pAtriotifm,  have  any  claim  to  the  notice  of  our  readers,  an 
authentic  account  ot  this  gentleman  cannot  but  be  highly 
acceptable  to  them.  When  we  contemplate  the  enlarged 
extent  of  his  views,  the  wide  and  rapid  circulation  of  his  im- 
provements and  difcoveries  in  the  moft  important  branches 
of  art,  and  the  numerous  and  honourable  connexions  which 
he  has  formed  in  every  part  of  the  civilized  world,  we  ihali 
be  obliged  to  admit  that  few  men  poflefs  greater  claims  to 
the  attention  and  gratitude  of  their  country. 

Matthew  Boulton,  fon  of  Matthew  Boulton,  by  Chriftian^ 
daughter  of  Mr.  Peers,  ofChefter,  was  born  at  Birmingham 
the  14th  of  September  17^8.  He  received  the  chief  part  of 
his  education  at  a  private  grammar-fchool  kept  by  the 
Rev.  Mr.  Anfted,  who  officiated  at  St.  John's  Chapel,  De- 
ritend. 

So  early,  we  believe,  as  the  year  1745,  Mr.  Boulton, 
having  loft  his  father,  who  left  him  in  flouriiliing  circum- 
flances,  diftinguifhed  himfelf  by  the  invention  of  a  new  and 
moft  ingenious  method  of  inlaying  fteel.  Buckles,  watch- 
chains,  and  a  great  variety  of  other  articles  wrought  at  his 
inanufa£i:ory,  were  exported  in  lar^e  Quantities  to  France, 
where  they  were  eagerly  purchafed  oy  the  Englifh,  who  af* 
k&ed  to  have  no  tafte  for  the  produ6tions  of  their  own  coun 
try. 

The  confinement  of  a  populous  town  was  but  ill  fuited  to 
fuch  an  eftablifhment  as  loon  became  neceiTary  for  Mr.  Boul* 
ton's  fyrther  experiments.  Accordingly,  in  the  year  176a, 
be  purchafed  thofe  extenfive  tra£is  of  common,  at  that  time 
a  barren  heath,  with  only  a  fmall  houfe  and  mill,  on  which 
the  Soho  manufadlory  now  ftands.  He  laid  the  foundation 
of  his  prefent  extenfive  works  at  the  expenfe  of  nine  thou- 
fand  pounds.  To  this  fpot  his  liberal  patronage  foon  at- 
tracted great  numbers  of  ingenious  men  from  all  parts  ;  and 
by  their  aid  he  fo  eminently  fucceeded  in  imitating  the  or 
moulu,that  the  moft  fplendid  apartments  in  this  and  m  many 
foreign  countries  received  their  ornaments  from  Soho.  Here, 
too,  the  works  of  the  greaieft  mafttrs  in  oil  colours  were  me- 
chanically taken  ofiT,  with  fuch  eafe  and  exa6lnefs  that  the 
original  could  fcarcely  be  diftinguifhed  from  the  copy.  This 
gjode  of  copying  was  invented,  we  believe,  by  Mr.  Egging- 

•  From  Public  Charafters  of  1800-1 801. 
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ton,  whofe  performances  in  ftained  glafs  have  fince  intro- 
duced his  name  to  the  public. 

The  utmoft  power  of  the  water-mill,  which  Mr.  Boulton 
had  hitherto  employed,  fell  infinitely  fliort,  even  with  the 
aid  of  horfes,  of  that  immenfe  force  which  was  foon  found 
neceflary  to  the  completion  of  his  defigns.  Recourfe  was 
therefore  had,  about  the  year  1767,  to  that  chef-d'auvre  of 
human  ingenuity,  the  (team  engine.  In  fpeaking  of  that 
wonderful  machine,  we  (hall  adopt  the  animated  language  of 
a  late  excellent  Review : — ^The  fteam  engine,  approachinjg  to 
the  nature  of  a  perpetuum  mobile,  or  rather  an  ammat,  is 
incapable  of  laffitude  or  fenfation,  produces  coals,  works 
metals,  moves  machines,  and  is  certainly  the  nobleft  drudge 
that  was  ever  employed  by  the  hand  of  art.  Thus  wc  **  put 
a  hook  in  the  note  of  the  Leviathan  :"  thus  we  ''  play  with 
him  as  a  child,  and  take  him  for  a  fervant  for  ever  *;''  thus 
'^  we  fubdue  nature,  and  derive  aid  and  comfort  from  the 
elements  of  earthquakes  t." 

The  firft  engine  that  Mr.  Boulton  conftruSed  was  on 
M.Savary's  plan,ofwhich  the  reader  will  find  one  of  the  mod 
fatisfadory  accounts  in  Profeflbr  Bradley's  "  New  Improve- 
ments of  Planting  and  GardeningI,''  &c.  But  the  machine 
was  yet,  as  it  were,  in  its  infancy,  and  by  no  means  an- 
fwered  Mr.  Boulton's  expectations.  In  the  year  1769  Mr. 
James  Watt,  of  Glafgow,  obtained  a  patent  for  fuch  a  pro* 
digious  improvement  of  it,  that  Mr.  Boulton  immediately 
fought  his  acquaintance,  and  induced  him  to  fettle  at  Soho. 
At  this  place,  the  facility  of  its  application  to  a  variety  of 
concerns,  wherein  great  force  was  requifite,  foon  manifefted 
its  fuperior  utility  and  vaft  advantages  to  the  public  :  Parlia- 
ment, therefore,  in  17^5,  cheerfully  grantea  a  prolongation 
of  Mr.  Watt's  patent  for  twenty-five  years.  A  partnerfhip 
now  commenced  between  M^fTrs.  Boulton  and  Watt;  and  a 
manufaAory  of  fleam-engines,  on  their  improved  plan,  was 
eflablifhed  at  Soho,  which  flill  fuppiies  the  chief  mines  and 
manufaAories  throughout  the  kingdom. 

Aided  by  fuch  talents,  and  commanding  fuch  unlimited 
mechanical  powers,  Mr.  Boulton's  views  foon  expanded,  and 
Soho  began  to  exhibit  fxmptoms  of  the  extraordinary  advan* 
tages  it  h^d  acquired.  The  art  of  coining  had  lon^  flood  in 
need  of  (implification  and  arrangement ;  and  to  this  art  Mr. 
Boulton  no  fooner  turned  his  attention,  than,  about  the 
year  1788,  heere6ted  a  coining-mill  on  an  improved  plan^ 

•  Job,  xli.  % — 4.         t  Analysical  Review,  Feb.  1791,  p»  no. 
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and  ftruck  a  gold  medal  of  the  full  weight  of  a  guinea^  and 
of  the  fame  form  as  that  of  his  new  copper  coinage  lately  put 
into  circulation.  The  fuperior  advantages  of  that  form  are 
obvious.  The  inipreffion  is  far  lefs  liable  to  friction ;  and  by 
means  of  a  (leel  gauge  of  equal  diameter,  money  coined  on 
that  principle  may  be  examined  by  meafure  as  well  as  by 
weight,  the  rim  being  exaSly  circular.  Moreover,  the  in- 
trinlic  is  fo  nearly  equal  to  the  current  value  of  every  piece^ 
that,  without  a  fteam-engine  and  adequate  apparatus,  eveiy 
attempt  to  counterfeit  the  Soho  coinage  muft  oe  made  witn 
lefs.  The  fabrication  of  bafe  money  feems  likely,  by  thefe 
means,  to  be  fpeedily  checked,  and,  it  is  to  be  noped,  en«- 
tirely  defeated.  The  reafon  why  Mr.  Boulton  has  not  yet 
been  employed  by  government  in  the  coinage  of  gold  and 
filver,  we  have  net  been  able  to  learn. 

The  mill  at  Soho  works  eight  machines,  each  of  which 
receives,  Jlamps^  and  delivers  outj  by  the  aid  ofonty  a  liitU 
hoyy  fromfeventy  to  ninety  pieces  of  copper  in  one  minute.  Ei- 
ther of  them  is  flopped  without  the  fmalleft  interruption  to 
the  motion  of  the  others.  In  adjoining  apartments  all  the 
preparatory  procefles  are  carried  on  with  equal  facility  and 
difpatch }  fuch  as  rolling  the  copper  into  (beets,  dividing 
them  into  blanks,  and  making  them  into  bags  clean  and 
ready  for  the  die.  Without  any  perfonal  communication 
between  the  different  claiTes  of  workmen,  &c.  the  blanks  are 
conveyed  to  the  room  where  they  are  (haken,  and  from  thence 
to  the  coining-room,  in  boxes  moving  with  immenfe  velocity 
on  an  inclined  plane,  and  accompanied  by  a  ticket  of  their 
weight. 

The  Sierra  Leone  company  have  employed  Mr.  BouUon's 
mint  in  the  coinage  of  filver,  and  the  £a(l  India  company 
in  that  of  copper.  Two  complete  mints  have  likewife  oeen 
lately  fent  to  reterfburgh. 

Since  the  demife  of  the  late  emprefs  Catharine,  Mr.  Boul- 
ton prefented  her  fucceflbr,  the  late  emperor  Paul  L,  with 
fome  of  the  mod  curious  articles  of  his  manufa&ory,  and  in 
return  received  a  polite  letter  of  thanks  and  approbation^  to-* 
gether  with  a  fplendid  colle6lion  of  medals,  minerals  from 
Siberia,  and  fpecimens  of  all  the  modern  money  of  Ruflia. 
Among  the  medals,  which  for  elegance  of  defign  and  beauty 
of  execution  have  never  yet  been  equalled  in  this  or  any 
other  country,  is  a  mafly  one  of  gold,  imprefTed  with  a  Arik- 
ing  likenefs,  it  is  faid,  of  that  monarch.  Our  readers  will 
be  furprifed,  when  they  are  told  that  this  unrivalled  piece 
was  ftruck  from  a  die  eqgraved  by  the  prefent  emprefs  dow- 
ager. 
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ager,  who  has  from  her  youth  taken  great  delight  in  the  art 
of  en^aving  on  fteel. 

With  the  view  of  ftill  further  improving  and  facilitating 
the  nianufa6tory  of  fteam-engines,  Menrs«  Boulton  and 
Watt  have  lately^  in  conjun6lion  with  their  fons^  eftablifhed 
a  foundery  at  Smethwick^  a  (hort  diftance  fromSoho.  Here 
that  powerful  agent  is  employed,  as  it  were,  to  multiply 
itfelf,  and  its  various  parts  are  fabricated  and  adapted  toge- 
ther with  the  fame  regularity^  neatnefs^  and  expedition^ 
which  diftinguifli  all  the  operations  of  their  manufa£lory. 
Thofe  engines  are  afterwards  diftributed  to  all  parts  of  the 
kingdom  Dy  the  Birmingham  canal^  which  communicates 
with  a  wet  dock  belonging  to  the  foundery. 

To  fuch  amazing  perfeSion  has  the  fleam-engine  at  length 
been  brought,  that  the  confumption  of  one  bufhel  of  New-* 
caftle  coals  will  raife  nearly  fix  thoufand  hogfheads  of  water 
ten  feet  high,  and  will  do  the  work  of  ten  borfes  for  one 
hour.     This  remarkable  abridgement  of  human  labour,  and 

{proportionate  diminution  of  expenfe,  are,  in  a  great  mea- 
iire,  the  refult  of  trials  made  under  the  aufpices  of  Mr. 
Boulton.  But  for  a  more  complete  account  of  thefe  ma- 
chines, their  power,  &c.  we  muft  refer  ihe  reader  to  Dr. 
Darwin's  Botanic  Garden*. 

It  could  fcarcely  be  expeAed  that  envy  would  view  with 
indifference  fuch  nngular  merit,  and  fuch  unexampled  fuc- 
cefs.  The  inventions  and  improvements  of  Meffre.  Boulton 
and  Watt  were  firfl  imitated,  and  then  either  decried  or  dif- 
puted.  Reafon  laboured  in  vain  to  filence  the  clamours  of 
injuftice,  and  to  defeat  the  flratagems  of  fraud.  At  length, 
in  the  year  1792,  a  folemn  decifion  of  parliament,  and, 
about  tne  fame  time,  the  concurrent  opinion  of  the  court  of 
king's  bench,  fbrbad  any  further  encroachment. 

Whoever  contemplates  the  merit  and  utility  of  a  long  life 
devoted  to  fuch  valuable  purfuits,  as  we  have  here  briefly  and 
very  imperfeftly  defcribed,  and  recolleAs  without  emotion, 
that  the  fpot  whereon  fo  much  has  been  done,  and  is  f^iH 
doing;  where  hundreds  of  women  and  children  eafily  earn 
a  comfortable  fubfiftence  t;  where  population  is  rapiclly  in- 
creafing,  and  the  means  of  national  profperity  increafing  in 

*  Fourth  edit,  note  xi.  page  287.  ' 

f  We  have  been  unable  to  afcercain  the  number  of  hamls  employe d  by 
Mr,  Boulton  at  this  time,  which  muft  frequently  vary  according  to  the 
changes  that  ncccflarily  take  place  in  the  demand  for  diflferent  articlts  } 
b\it  we  know,  that  when  Mr,  Boulton  junior  came  uf  age,  in  1791*  fcvcn 
hundred  workmen  fat  down  to  an  entcnainment  given  h]r  his  fatlurr. 

pro- 
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proportion^  was  lately  a  bleak,  fwampy,  and  fterile  wafle^ 
mud  want  underdanding  to  comprehend,  opfympathy  to  ap« 
preciate,  the  happinefs  of  his  feHow-creatures* 

Mr.  Boulton  is  now  in  his  feventy-third  year,  and  he  ap« 
pears  to  pofiefs  the  hilarity  of  youth.  Extraoixlinary  exer* 
lions,  often  both  of  body  and  mind,  feem  not  to  have  im* 

fairod  a  conftitution  which  niuft  have  been  naturally  robuft* 
le  is  fond  of  mufic,  and  takes  great  delight  in  the  companj^ 
of  young  (kcople.  One  ion,  a  young  man  of  coniiderable 
accompliihment  and  great  promife  in  his  father's  line,  and 
one  daughter,  both  w  them  unmarried,  have  furvived  their 
mother.  Mr.  Boulton  is  fellow  of  the  Royal  Societies  of 
London  and  Edinburgh,  and  of  the  Free  Economical  Soci- 
ety of  Peterlburgh,  as  well  as  of  many  other  foreign  iaftitu* 
lions. 


XI.  On  ibe  Effeds  of  Elder  in  preferuing  Planis  from  InfeOs 
and  Flus.    By  M.  Christophb  Gi/llet  \ 

V^OMMON  elder  has  appeared  to  me  ufefiil,  ift,  for  pre- 
venting cabbage  plants  from  being  devoured  or  damaged  by 
caterpillars :  2Ay  to  prevent  blights,  and  their  effects  on  fruit- 
and  other  trees :  3d,  to  preferve  corn  from  yellow  flies  and 
other  infe&s :  4th,  to  fecure  turnips  from  the  ravage  of  flies^ 
&c. 

I  ft.  The  flron^  and  fetid  odour  of  a  bunch  of  elder  leaves 
induced  me  to  thmk  that  different  kinds  of  butterflies  might 
be  incommoded  by  it  in  proportion  to  their  delicacy.  I  there- 
fore took  fome  young  twigs  of  elder,  at  the  period  when  but- 
terflies be^n  to  appear,  and  whipped  well  with  them  fome 
cabbage  plants,  but  in  fuch  a  manner  as  not  to  damage  them. 
Since  that  time,  during  two  fummers,  though  the  butterflies 
hovered  round  the  plants,  I  never  faw  one  of  them  fettle  oa 
them ;  and  I  do  not  think  that  a  fingle  butterfly  was  hatched 
on  the  cabbages  treated  in  this  manner,  though  a  neigh- 
bouring board  was  dirtied  by  them  in  the  ufual  manner. 

2d,  After  a  ffaort  refle&ion  on  the  eflfeAs  here  mentioned, 
^n4  on  blights,  which,  in  my  opinion,  are  chiefly  occafioned 
by  fmall  mes  and  fmall  infects  whofe  organs  are  fiill  mote 
delicate  than  thofe  of  the  former,  I  was  induced  to  whip  ia 
the  fame  manner  with  elder  twigs,  as  high  as  I  could  reach^ 
the  branches  of  a  plum-tree  which  grew  in  an  tfpalier.   The 

^Fff9|0  the  B'tblioibcqtu  Pb)i/u9'JcoMmiqu€i  Ann.  6. 
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whipped  leaves  remained  green  and  in  a  good  condition^  whitf 
from  at  lead  fix  inches  above  to  the  top  of  the  tree  the  r^ft 
of  the  leaves  were  blighted,  wrinkled,  and  full  of  worms.  It 
is  here  tol>e  obferved  that  the  tree  was  in  full  flower  when  I 
whipped  it,  therefore  much  too  late  for  this  operation^  which 
ought  to  have  been  performed  once  or  twice  before  flowering. 
But  I  am  of  opinion,  that  if  trees  were  befprinkled  with  a  flrong 
infufion  of  elder  every  eight  or  fifteen  days,  the  fuccefs  woula 
be  certain,  and  that  there  would  be  no  danger  of  injuring  either 
the  flowers  or  the  fruit. 

3d,  What  the  farmers  call  the  yellows  in  corn,  and  which 
they  confider  as  a  kind  of  blight,  is  the  efle£t,  as  every  one 
knows,  of  a  fmall  yellow  fly  with  blue  wings  nearly  of  the 
fize  of  a  gnat.  It  lays  its  eggs  in  the  ear  of  wheat,  and  pro 
daces  a  worm  almoft  invifible  to  the  naked  eye,  but  which^ 
wh«n  feen  by  a  magnifying  glafs,  is  a  large  yellow  larva, 
having  the  mining  colour  or  amber.  This  fly  is  fo  produc- 
tive, tnat  I  have  counted  upwards  of  forty  worms  in  the  chaff 
of  one  ear  of  wheat,  which  was  a  number  fufiicient  to  deflroy 
it  entirely.  I  therefore  propofed  to  make  mv  experiment  as 
foon  as  poflible ;  but  the  heat  and  drought  or  the  feafon  hav- 
ing advanced  the  wheat  more  than  ufual,  it  was  in  flower  be- 
fore I  could  attempt  it.  Next  morning,  however,  at  break  of 
day,  two  fervants  havine  drawn  bundles  of  elder  over  the  ears 
of  wheat  on  each  fide  ofthe  furrow,  backwards  and  forwards, 
in  places  where  the  wheat  was  not  fo  far  advanced,  I  hoped 
that  the  fetid  efiluvia  of  the  elder  would  prevent  the  flies  from 
remaining  on  the  ears  that  were  covered  with  them :  and, 
indeed,  I  was  not  entirely  difappointed ;  for,  on  examining 
my  wheat  fome  time  after,  I  found  that  the  part  which  had 
been  beaten  with  elder  was  much  lefs  damaged  than  that  which 
had  not  been  treated  in  the  fame  manner.  I  have  no  doubt, 
that,  had  I  employed  this  precaution  fooner,  the  com  would 
have  been  completely  preferved.  Should  this  be  the  cafe,  the 
procefs  is  fimple ;  and  I  flatter  myfelf  that  fine  crops  of  corn 
may  be  faved  by  thefe  means  from  this  fmall  infect,  which 
is  (o  deflru&ive  to  them.  One  of  thefe  yellow  flies  laid  on 
my  thumb  at  leail  eight  or  ten  eegs,  of  an  oblong  form,  in 
the  fmall  interval  of  time  which  I  employed  in  waTkinc  over 
two  or  three  furrows,  holding  it  by  the  wings,  and  which  I 
could  not  obferve  without  the  afiSflance  of  a  magnifying  glafs. 

4th,  It  often  happens  that  whole  crops  of  turnips  are  de- 
ftroyed  while  young,  in  confequence  of  being  pricked  by  cer- 
tain infers.  I  have  great  reafon  to  think  that  this  evil  may 
be  prevented  in  an  efledual  manner,  by  caufing  a  perfon  to 
draw  a  bunch  of  elderj  fufliciently  large  to  cover  about  the 

breadth 
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breadlh  of  a  foot,  over  the  young  turnips,  going  backwards 
and  forwards.  What  confirms  me  in  this  idea  is,  that,  hav* 
ing  drawn  a  bunch  of  elder  over  a  bed  of  young  cauliflowers 
which  had  begun  to  be  pricked,  they  afterwards  remained 
untouched  by  thefe  infe£ts. 

Another  ta^  which  tends  to  fupport  this  idea  is,  that 
when  my  neighbourhood,  about  eight  or  nine  years  ago,  was 
fo  infefted  with  caterpillars  that  they  devoured  all  the  vege- 
tables, leaving  fcarcely  a  green  leaf  untouched,  they  fpared 
the  elder- trees  amid  ft  this  general  devaftation,  and  never 
molefted  them.  In  refled:ing  on  thefe  circumftances,  [  am 
of  opinion  that  the  elder  might  be  introduced  with  advantage 
into  our  gardens,  as  the  means  of  preferving  fruit-trees  and 
various  plants  from  the  rapacity  of  infe6ts.  f 

Th«  dwarf  elder  appears  to  me  to  exhale  a  much  more 
fetid  fmell  than  the  common  elder,  and  therefore  ought  to 
be  preferred  in  making  experiments  on  this  fubjed. 


XII.  Reply  to  a  Charge  of  Plagiarifm,  brought  by  Mr. 
Henry  CLARKB<i^ai»// W.Dickson,  LL.  jD.  CW- 
ffiunicatid  in  a  Letter  jrom  Dr.  DiOkson  to  Mr.  TiL* 

LOCM* 
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HAVE  partly  drawn  up,  and  hoped  before  this  to  have 
laid  before  the  Public,  a  Defenfe  of  Sir  Ifaac  Newton,  and 
fome  other  diftinguifhed  Britiih  mathematicians,  againft 
the  mifreprefentations  of  Mr.  Henry  Clarke,  and  of  the  wri- 
ter of  the  mathematical  articles  of  the  Monthly  Review. 
But  a  diftrefling  complaint,  which  is  alleviated  but  not  yet 
removed,  has,  as  you  know,  long  rendered  me  almoft,  and 
at  times  altogether,  incapable  of  the  neceffary  application  to 
more  ferious  concerns,  which  will  demand  my  whole  atten- 
tion for  fome  time  to  come. 

I  certainly  owe  the  gentlemen  fome  return  for  their  Ani- 
madverfions  *  on  one  of  my  notes  on  C.  Carnot's  excellent 
piece  on  the  Infinitefimal  Calculus;  and  it  will  be  eafy  to 
repay  them  in  their  own  coin,  and  with  intered.  In  that 
infiance,   it  is  true,   and  perhaps  in  others,   I  unfortunately 

*  See  Animadvcriions  on  Dickfofi's  Tranflation  of  C.  Carnot's  Re* 
fle6Hons  on  the  Theory  of  the  Infinitefntial  Calculus,  by  Henry  Clarkt, 
late  TraU8,  Coll.  Mancun,  &c.  fold  by  T.  tiurft,  No.  34f  Patemoftcr 
Row.  -^Alfo  the  Monthly  Review  Enlarged,  toJ.  xxxvlii.  p*  440,  441. 
N.  Series. 
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tniftook  the  fenfe  of  my  very  acute  and  ingenious  author  ;  for 
whicb  I  am  ready  to  make  him  and  my  readers  any  reafona- 
ble  apology^.     But  it  is  alfo  true,  as  Mr.  Clarice  himfelf 
cx>nfefles,   that  I  '<  have  endeavoured   to  do  juftice  to  my 
author,"  and,  '^  on  the  whole,  have  properly  appreciated  biS 
merit.''    Yet  it  is  no  lefs  apparent,  that  both  Mr.  Clarke 
and  the  Monthly  Critic,  not  contented,  as  the  Critical  Re- 
viewer has  been,  with  corFe6ling  my  error,  have,  without  tbi 
ftnallejl  provocation^  treated  me  with  the  greateft  harfhnefs 
and  contempt.     Their  motives  will  appear  hereafter,  from 
the  internal  evidence  of  their  own  wntmgs,  compared  with 
my  notes  on  C.  Camot ;  and  from  ftrong  collateral  cireum- 
flances.      Among  other  things,  it  will  appear,   that  Mr. 
Clarke,  as  well  as  the  Monthly  Ccnlbr,  is  m  fome  degree,  a 
critic  by  trade ;  that  both  are  in  the  habit  of  emitting  their 
decifions,  with  an  air  of  defpotic  authority,  which  ill  b^omes 
men  whofe  abilities,  confiderable  as  they  are,   cannot  hide 
their  infirmities,  far  lefs  juftify  their  in folence;  and  that,  in 
many  inftanccs,  they  ought  rather  to  implore  pardon,  than 
to  provoke  recrimination.     Mr.  Clarke  has  already  been 
taxed  with  "  nonfetife**  in  correcting  my  error f ;  and  the 
*'  injurious  aflertions"  of  the  Monthly  Critic  have  lately 
obliged  the  juilly  celebrated  Dr.  Hutton,  of  Woolwich,  ta 
drag  the  *<  concealed  tyrant''  out  of  his  bole,  and  to  expofe 
him  publicly  hy  name. 

I  (nail  be  juftitied  by  the  evidence  before  me,  to  confidtr 
my  cenfors  (efpecially  the  Monthly  one)  in  certain  other 
lights  than  thofe  of  felf-conceited  and  unjuft  critics,  and 
illogical,  new-fangled,  mathematicians. — But  my  chief  ob- 
jeft  at  prefcnt  is,  to  repel  a  charge  of  plagiartfm,  brought 
agatnft  me  by  Mr.  Clarke,  in  thele  words : 

<<  P.  S.  The  Tranflator  informs  the  reader,  in  his  note^ 
p.  47,  that  the  general  method  there  fhown  of  finding 
the  fluxions  of  quantities,  is  ''  in  fome  meafure  new.**  But 
if  the  reader  will  look  into  darkens  Rationale  of  Circulating 
Numbers^  with  ufeful  Remarks  on  variotts  Parts  of  the  Ma^^ 
tbematicSf  publifhcd  about  twenty  years  ago,  he  will  find  Ibe 
very  fauie  procefs  adopted,  and  the  application  thereof  copi- 
oufly  exemplified !" 

Such  is  the  charge  which  Mr.  Clarke,  no  doubt  to  make 
it  confpicuous,  has  placed  in  a  PoAfcript  after  '<  the^end"  of 
his  Animadverfions  on  my  Tranfiation  of  Camot;  and  has 
finifiied  it  with  a  (!)  by  way  of  a  fting  to  its  tail. 

*  My  error  cannot  embarrafs  the  reader.  He  has  only  to  omit  my 
notei  p.  26. 

t  In  the  Critical  Review,  vol.  xxxiv.  N^w  Arr.  p.  359. 

In 


Dr.  bt€i/on*s  Rtply  to  Mr.  Clarle.  6j 

Tn  the  firft  place^  I  folemnly  declare  that  this  charge  is 
falfe  and  eroundlefs  in  every  polnble  refpeft, 

Secondfy,  I  deny  that  I  have  there  **  fliown  a  general  me- 
thod of  finding  the  fluxions  of  quantities/'  I  have  only  in- 
ferted  in  a  noie,  '*  ajpecimen** — *'  a  Jlight  and  imperfeSl 
general  outline***-^/ a  vtry  eafy,  and  in  fome  meafure  newj 
manner  of  treating  the  fundamental  procefies  of  fluxions, 
^hich  t  long  ago  mentioned  to  yourlelf ;  and  which,  with 
fome  thoughts  on  Prime  and  Ultimate  Ratios,  I  intended 
to  offer  you  for  publication/'  &c.*  The  fubftance  of  the 
paper  here  alluded  to,  which  you  may  recoiled  my  men- 
tioning, I  fubmitted  to  a  certain  Gentleman  whofe  eaucation 
does  honour  to  the  Univerfity  of  Cambridge.  But  the  paper 
itfelf,  owing  to  my  indifpoution  and  avocations,  is  not  yet 
finiflied;  and,  owing  to  the  treatment  I  have  received,  is 
likely  never  to  be  printed,  any  more  than  fome  analogous 

?ieces  of  more  confequence,  wnich  I  intended  for  the  prefs. 
'his,  Mr.  Clarke  will  fay,  perhaps  very  truly,  is  no  lofs  to 
the  public.  But  unlefs  he  can  divine  the  contents  of  a  piece, 
which  has  no  public  exiftence,  his  charge  of  plagiarifm  muft 
becdme  impotent,  or  can  only  affeft  it's  fabricator. 

Thirdly y  Whether  even  the  **  fpecimen"  of  the  method 
which  I  fromifedj  be,  or  be  not,  *'  the  very  fame"  with  Mr. 
Ciafke's,  is  a  matter  offaS,  of  which  thofe  perfons  who 
compare  them  can  judge;  and  fuch  I  leave  to  determine^ 
Whether  they  know  any  book  from  which  that  *'  fpecimen" 
differs  fo  widely  as  it  does  from  that  of  Mr.  Clarke. 

I  pretended  not  to  a  method  entirely,  or  even  in  a  ^eat 
tneaiure,  new.  My  principal  objed  was  facility,  which  is 
but  too  much  negleded  by  great  mathematicians.  I  thought^ 
however,  that  my  flrfl  way  of  finding  the  fluxion  of  a  f ration 
was  my  own,  as  I  (lill  think  the  fecond  is.  Certainly,  I  never 
received  either  of  them  from  any  man^  or  from  any  book. 
The  firft  is  as  follows : 

''  The  fluxion  of  a  fra£tion  may  be  found  by  confidering 
it  as  the  produd  of  the  numerator  and  denominator,  giving 

the  latter  a  negative  index.  Thm  —  is  equivalent  \oy  X  jr; 
and,  as  the  fluxion  of  xy  is  yx  4*  .ry,  fo  the  fluxion  of 
— ,  or  of  its  equivalents^      X  x,  muft  be 

*  See  my  Traniladan  of  Cafnot.  notes  p.  48  and  49. 
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This  procefs,  I  fay,  I  took  to  be  my  own.  But  fince  Mr. 
Clarke  has  rudely  forced  me  to  look  into  his  obfcure  book, 
and  a  great  nuinber  of  better  ones  which  I  never  before  con- 
fulted^  I  find  it  in  the  table^  in  which,  as  he  fays,  he  has 
"  copioufly  exemplified"  his  method  ;  whether  intelligibly 
or  not,  to  beginners,  whom  he  profefles  to  inftruS,  it  is  not 
my  prefcnt  bufinefs  to  inquire. 

In  Mr.  Clarke's  firll  column,  marked  ^<  Variable  Quanti- 


-i" 


ties,"  ftands  "  — -  =zxy       ,  and  in  his  fecond  column  marked 
'^  Fluxions,  ;trX— >     y  '^  y        '^=         %    •' 
Mr.  Jones,  I  find,  dates  the  fame  procefs,  thus, 


^•f('xf)"(^XT-?-)- 


yy 

And  Mr.  Holliday  thus:  "What  is  the  fluxion  of  — ,  or 

•^       ? — ift,  X  X  y  =  yx;    and   2d,  ^  X  ^  =  ^:    then 

-^JLlLfZ  the  fluxion.     For  -^  or  i  X is  =  i*  X  — 

yy  y  y  y 

yy  yy 

Now,  have  not  I  as  good  a  right  to  fav  (what  however,  I 
am  very  far  from  faying)  that  Mr.  Clarice  copied  from  Jones 
or  Holliday,  as  he  has  to  aflirm,  that  I  copied  from  him  ? 
And,  is  it  not  a  prefumption  in  my  favour,  that  I  have  been 
more  explicit  than  any  of  them ;  although  I  only  offer  a 
"  fpeciYnen"  in  a  note^  and  they  profefs,  as  Mr.  Clarke  cx- 

[)refles  it,  to  render  the  principles  of  Fluxions  "  clear  to  the 
oweft  capacity  J?" 

Be  this  as  it  may,  in  the  fame  note,  I  mention  a  fecond, 
and  dill  eafier,  way  of  doing  the  fame  thing,  in  thefe  words, 

*^  The  fluxion  of  a  fra£lion,  — ,  may  alfo  be  found,  but  not 
fo  elegantly,  by  aftually  dividing  *  +  at  by  j^  +  j.'*  Of  this, 

^  Synopfis  Palmariorum  Mathefcos,  printed  in  1706,  p-  1x9. 

f  Intrtxlu^tion  to  Fiuxionsi  primed  in  1777,  p.  96. 

X  See  Mr^  Clarke's  Prcfacei  p.  xii-  Jones  and  Holliday  make  the 
fame  proftlHon  in  their  title-pages  and  prefaces^  and  the  latter  appears,  ia 
^cncraii  to  have  fulfilled  it. 

which 
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which  indeed  has* little  to  recommend  it  but  it's  obvious*  fa- 
cility, not  being  able  to  find  a  trace  in  any  author,  I  may 
fairly  claim  it  as  my  own ;  and,  if  fo,may  now  affirm  (what  I 
have  not  before  affirmed)  that  even  my  "flight  and  imperfeft 
(pecimen,"  and,  ^ybr/iori, the ^rowi/^^ method  itfelf,  is  "in 
loroe  meafure  new  " — the  point  to  be  proved. 

I  remain,  Dear  Sir, 

Truly  and  refpeftfuUy  yours, 

Wjlham  Dickson. 

P.  S.  My  language  may  be  thought  fomewhat  fevere.  But 
thofe  who  read  the  critiques  of  which  I  complain,  muft  ac- 
knowledge, that  it  is  more  than  juftified  by  the  provocation. 
To  fuch  perfonal  provocation,  I  have  hitherto  been  an  utUr 
granger ;  though,  you  know,  that  for  fix  years,  I  laboured 
to  promote,  by  all  the  fair,  honeft  and  legal  means  in  my 
power,  the  Abolition  of  the  nefarious  African  Slave-trade.  I 
do  not  even  except  the  unprovoked  piece  of  inveAive  which 
firft  contributed  to  *^drag  me  into  that  controverfy  *" — one 
of  the  moft  angry,  and  voluminous,  which  ever  agitated  this 
nation. In  what  I  have  farther  to  write,  f  Ihall  endea- 
vour to  preferve  better  humour,  and  to  return  •^  dry  rubs," 
rather  than  dry  blows, 

*'  To  words  far  bitterer  than  wormwood, 

*<  Which  would,  in  Job  or  Grizzel,  Hir  mood/* 

The  ends  of  felf-defence  (not  to  mention  here  a  certain 
more  important  end)  will  be  abundantly  anfwered  by  a  de- 
fence of  the  illuftrious  dead,  whofe  aflies,  as  is  known  to 
you  and  others,  I  have  long  wiflied  to  fee  protefled  .by 
fome  abler  hand,  from  the  profanation  of  the  Monthly  Re- 
viewer, in  the  licentious  exercife  of  h\sfon6lion. What 

I  mean  to  publifh,  (hall  be  conclujive  on  my  part.  Contro- 
verfy,  though  I  fuifered  no  difcredit  in  the  important  one 
juft  mentioned,  has  no  charms  for  me ;  nor  (liall  I  contend, 
farther  than  is  abfolutely  neceflary,  with  men  who,  for  aught 
that  appears,  watch  for  opportunities,  and  will  not  be  nice 
about  the  means,  of  exalting  themfelves,  at  the  expenfe  of 
others.  W.  D. 

« 

*  See  my  Letters  on  Slavery,  p.  4. 
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XIII.  A  general  View  of  tie  Coal  Mines  worked  In  France^  of 
tbelr  different  ProduSs^  and  the  Means  of  circulating  tbem. 
By  C.  Lefebvre,  Member  of  tb^  Council  of  Mines,  of 
toe  Pbilomaiic  Society y  Ctc.  dc* 

X  HAD  propofed  for  feveral  years  to  exhibit  a  view  of  the 
refources  of  France  in  regard  to  combuftible  foflils.  I  was 
defirous  of  making  known^  at  the  fame  time,  the  principal 
places  of  confumption,  the  grand  metallurgic  eftablifliments, 
where  thefe  fubftances  are,  or  might  be,  employed ;  and  to 
add  to  this  labour  an  indication  of  the  localities  proper  for 
the  creation  of  new  manufa£tories,  according  to  the  union 
prefented  by  nature  of  mineral  fubftances,  capable  of  being 
worked,  ana  of  abundance  of  fuel. 

It  appeared  to  me  alfo,  that,  to  fill  up  this  (ketch,  it  would 
be  neceflarv  to  include  pretty  certain  data,  in  regard  to  the 
nature  andf  quantity  of  the  refources  which  the  forefts  and 
woods  might  furniih  for  confumption  in  different  parts 
of  the  French  territory,  and  particularly  in  regard  to  thofe 
moft  interefting  to  be  confidered  under  the  view  of  large  ' 
manufaftories  f  • 

The  information  coIIeAed  by  the  council  of  mines  for 
feven  or  eight  years,  furniflied  a  variety  of  details  and  in- 
terefting fads  in  regard  to  the  mineral  fubftances  known 
and  dug  up  in  our  territory.  The  notes  refpeftins  coal 
mines  in  particular  were  the  moft  numerous,  becaufe  the  ad- 
miniftration  of  mines,  feeling  the  neceflity  of  fupplying  the 
diminution  of  the  produ&s  otour  forefts,  and  the  importance 
of  enfuring  conftant  adivity  to  our  manufadories,  by  means 
of  coals,  had  paid  the  moft  ferious  attention  to  this  objeS. 

A  great  many  indications,  however,  required  further  coa- 

*  From  Jeurnal  dei  Minrs,  No.  71. 

t  A  good  mat)  of  the  communicadont,  both  by  Itnd  and  by  water* 
pointing  out  the  forefts,  coal  mines,  the  turf  moiles,  and  the  large  manu- 
faOoriea,  would  be  of  great  value  to  commerce.  It  would  certainly  con- 
tribute to  give  more  af^ivicy  to  internal  commerce.  A  map  of  this  kind 
it -wanted,  and  the  conftru£)ion  of  it  appears  to  be  an  objc^  worthy  the 
attention  of  the  prefent  government. 

The  council  of  minesi  (ketched  out,  in  the  year  4,  a  part  of  this  opera* 
tion  on  the  naTigatton  chart  by  Dupain-Triel.  It  contained  marks  which 
pointed  out  the  pofition  of  the  coal  minesi  turf  mofles,  forges,  great  foun- 
deries,  fait  works,  and  fome  other  large  manufafVories,  refpe^ting  which 
accurate  information  had  been  obtained  t  but  this  labour  is  now  very  im* 
perfect,  becaufe  the  new  departments  are  not  included  in  this  chart,  which, 
on  account  of  the  new  information  obtained  (incc  that  period,  ought  to  be 
added. 
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firmatioOy  and  whole  diftrifts  of  France,  which  were  fuppofed 
to  be  highly  interefting,  were  ftill  imperfedly  known  in  re- 
gard to  mineralogy.  The  council  had  not  been  able  for  fe* 
vera!  years  to  fend  out  many  engineers  to  explore  the  country; 
many  of  the  departments  earneftly  requefted  that  refearchea 
might  he  made  in  this  manner;  and  the  di(lrlbution  of 
thele  fundiionaries  in  the  places  where  their  prefence  was  fo 
neceffary^  could  not  fail  to  be  one  of  the  firft  meafures  of  a 
government  whofe  attention  was  fo  zealoufly  occupied  with 
the  profperity  of  the  ftate  *• 

As  I  nad  the  ftrongeft  reafon  to  hope  that  the  refuhs  of 
the  refearches  and  obfervations  of  the  engineers  of  mines 
would  furnifli  the  mod  valuable  materials  for  the  propofed 
view  of  our  mineral  refources,  I  refojved  to  wait  uniil  their 
refidence  in  the  different  departments  (houid  have  enriched 
the  adminiftration  of  mines  with  new  information  proper 
for  rendering  more  perfeft  my  propofed  labour, 

I  was  beC^es  perfuaded  that,  during  that  period,  the  fo* 
licitude  and  enlightened  alacrity  of  the  magiilrates  who  com- 
pofe  the  general  adminiftration  of  forefts,  would  give  more 
extent  and  correSnefs  to  our  knowledge  refpeftiqg  the  con- 
fidence and  produ&s  of  our  woods ;  that,  perhaps,  we  (hould 
even  have  a  map  of  the  foreds  ;  and  that  the  work  which  I 
projefted  might  ftill  be  completed  in  this  very  important  de- 
partment. 

I  confined  myfelf,  therefore,  to  the  colIeSing  of  notes ;  to 
verifying  as  far  a«  poffible,  and  to  extending  the  firft  data 
in  the  pofleflion  of  the  adminiftration  of  mines,  and  to 
making  refearches  in  regard  to  the  exiHing  means  of  circu- 
lation, and  thofe  which  U  would  be  proper  to  create,  in  order 
to  take  as  much  advantage  as  pofllble  of  the  materials  which 
were  the  object  of  my  labour. 

But  at  tne  moment  when  peace,  reftored  to  Eijrope,  in- 
fpired  a  defire  of  renewing  our  commercial  intercourfe  with 
the  neighbouring  nations,  we  endeavoured  to  examine  what 
really  were  our  wants,  and  what  advantages  would  arife  to 
us  from  the  reciprocal  exchanges  which  might  take  place. 

Our  attention  was  direded  in  particular  to  mineral  fub« 
dances :  we  knew  that  before  the  war  they  had  been  a  cou- 

fiderable  objed  of  importation ;  coals  in  particular  had  been 

• 

*  In  cpnftquence  of  meafures  taken  this  year  (an.  10)  by  Chaptal,  th»! 
miiiifter  of  the  interior,  fixty  dcpaitmcnts  arc  to  be  vifittd  and  carefully 
examined  by  engineers,  who  will  concar  with  the  prxfe£ls  in  die  im  rove, 
mcnts  to  be  made  in  thofe  parts*  and  who  will  give  an  account  of  them  to 
government.  This  is  all  that  could  be  done  with  tl)e  prefeiit  nuini)»er  of 
eoginetn  who  can  be  fpared  for  that  purpofc. 
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brought  in  great  abundance  into  our  territorj',  though  the 
ufe  of  that  kind  of  fuel  was  lefs  frequent  at  that  period  than' 
at  prefent,  and  much  lefs,  no  doubt,  than  it  will  become  in 
donfequence  of  the  deterioration  of  the  wood.  It  was,  there*, 
fore,  of  more  importance  than  ever  to  appreciate  properly 
our  new  fituation  in  this  refpeft,  after  our  mcreafe  of  terri- 
tory, the  fruit  of  the  conquefts  of  our  armies.  It  was  ne- 
cellary  to  determine  whether  we  ought  to  admit  among  us 
the  produfts  of  foreign  coal  mines ;  confidering  on  one  nand 
the  quantity  of  money  exported,,  and  the  decreafe  or  even 
Aagnation  of  induftry  which  might  enfue  in  our  national 
iijincs ;  and  on  the  other,  whatever  was  proper  for  the  fecu- 
rity  and  improvement  of  ourmanufadures. 

All  the  data  proper  for  the  folution  of  this  quellion  were 
fubjefted  to  government.  The  different  opinions  pro  and 
contra  were  defended  with  that  warmth  which  is  always  ex- 
cited by  objeds  of  great  national  importance,  among  men 
ftrongly  attached  to  their  country,  and  deeply  affefted  by 
every  thing  which  ought  to  have  an  influence  on  their  deI-> 
tiny. 

Whatever  may  be  the  determination  of  government,  we 
muft  rely  with  confidence  on  the  wifdom  of  its  views,  and 
be  aflured,  that  it  will  not  decide  without  being  fully  in- 
formed on  the  fubjed. 

In  publiftiingat  prefent  this  view  of  the  refources  prefented 
by  our  coal  mines,  I  have  no  intention  of  entering  into  a 
difcuifion  of  the  oueftion  already  mentioned  :  but  feveral  per- 
fons  having  urgea  me  to  make  known,  as  far  as  poflible,  our 
riches  in  this  department,  I  thought  that  by  complying 
with  their  requeft  I  fliould  render  my  labour  important  in  fe- 
veral points  of  view  ;  firft,  as  fupplying  information  ufeful  to 
ftatefmen,  who  might  be  defirous  of  details  on  this  fubjed^, 
and  to  the  different  confumers  and  to  the  workers  of  mines. 

I  have  followed  the  alphabetical  order  of  the  departments; 
each  of  them  has  been  reviewed ;  and  from  the  information 
obtained  I  have  enumerated  all  the  known  mines  now 
worked,  thofe  fufcepiible  of  being  worked,  and  thofe  indi- 
cations not  yet  verified  which  feem  to  deferve  an  attentive 
examination. 

I  have  exhibited  as  far  as  poflible  the  mafs  of  the  pro« 
du£bions  of  the  coal  mines  in  each  department  where  they 
are  worked,  and  the  mean  price  of  the  coals,  both  at  the 
mines  and  in  the  principal  places  of  confumption. 

I  muft  however  obferve,  that  there  are  fome  departments 
where  the  mines  are  worked  in  fo  irregular  a  manner,  that  it 
was  impoffible  for  me  to  obtain  data  efficiently  fatisfadory, 

either 
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eUher  ift  regard  to  the  Quantity  of  coals  extrafted,  or  to  their 
value.  In  that  cafe  I  have  only  made  known  the.diftrids 
wher^  the  coals  are  found. 

To  the  means  of  circulation  which  exift,  or  thofe  which 
ought  to  be  eftablifhed^  I  have  paid  particular  attention.  I 
have  indicated  thefe  means  as  far  as  poflible ;  and  under  this 
point  of  view  in  particular  I  hope  my  labour  may  be  ufeful^ 
Decaufe,  by  making  known  the  means  of  circulation,  the 
public  attention  maV  be  dire6led  to  the  tranfportation  and 
ufe  of  our  combuftibie  foflils,  in  places  where  it  has  hitherto 
been  fyppofed  that  they  could  not  be  employed  with  advan- 
tage. With  this  view  I  have  added  to  this  work  a  chart, 
where  the  means  of  circulation  may  be» traced  out,  by  corrc- 
fponding  numbers  placed  in  the  margin,  and  by  lines  drawn 
or  dotted  with  red,  which  mark  the  exi (ling  modes  of  cir- 
culation, and  thofe  proje6ted,  or  which  it  may  appear  of  ad- 
vantage to  eftablifli. 

The  departments  in  which  no  foffil  combuftibles  are  dug 
up  have  neverthelefs  been  prefentcd  in  their  order ;  and  I 
have  announced  whence  thefe  fubftances  may  be  extra&ed, 
and  the  means  by  which  they  may  be  tranfported. 

I  have  exhibited  alfo  a  general  view  of  the  various  con- 
fiderations  in  regard  to  public  advantage  and  economy  which 
refult  from  the  prefent  ilate^  as  far  as  it  is  known,  of  our 
refources  of  mineral  fuel. 

Department  of  Am. 

This  department  exhibits  no  ftratii  of  coals  worked  at 
prefent.  At  Surjoux,  in  the  canton  of  Seyffel,  on  the  banks 
of  the  Rhine,  afphaltes  or  mineral  bitumen  is  found.  It 
js  extraSed  from  beds  of  ooarfe  granitic  freeftone,  ana- 
logous to  that  which  covers  certain  ftrata  of  coal,  or 
which  is  found  in  alternate  ftrata  with  it.  Several  banks  of 
this  bituminous  freeftone  are  found  all  round  the  commune 
of  Surjoux.  They  have  very  little  confiftence,  on  account  of 
the  abundance  of  liquid  bituminous  matter  with  which  they 
are  mixed. 

C.  Suretan,  an  inhabitant  of  Seyflel,  who  has  a  grant  of  a 
part  of  thofe  diftri£ls,  extrafts  and  prepares  this  mineral  bi- 
tumen. The  produ£^s  extracted  amount  annually  to  about 
ten  thoufand  myriagrammes.  This  fubftance  may  be  em- 
ployed for  daubiiig  over  cordage  and  wood,  to  defend  them 
from  water  and  from  the  attack  of  worms.  It  is  ufeful  alfo 
for  greafing  the  axle-trees  of  carriages,  and  different  parts  of 
machines,  to  facilitate  their  rolling. 

The  means  of  circulation  of  thefe  produftioas  are  the 
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Rhone  defcending  towards  Lyons,  the  South  of  France,  and 
particularly  the  Tea^ports  in  that  qnarter,  where  the  ufe  of 
this  bitumen  may  be  attended  with  economical  advantage. 

Department  of  Atfne. 

This  country  contains  no  coal  mines  (i)  ^  worked  at  pre* 
fent :  a  fubftance  known  under  the  name  of  coal  earth  is  com- 
monly found  in  it,  forming  beds  of  greater  or  lefs  tbicknefs, 
and  generally  placed  at  no  great  depth  beneath  the  cultivated 
lands.  It  is  a  fort  of  exceedingly  pyritous  turf.  It  bums 
badly,  and  cannot  be  employed  for  the  fame  purpofes  as  real 
coal :  it  would  he  very  bad  for  healing  apartments,  or  for 
working  iron.  A  great  deal  of  this  fubftance,  however,  is 
dug  up ;  it  is  emp^vied  by  the  farmers^  who  fpread  it  out, 
either  in  its  natural  (tate,  or  after  it  has  been  left  to  wafte  in 
the  open  air,  on  the  fields,  which  it  renders  fitter  for  ve^- 
tation. 

The  abundance  of  pyrites  difperfed  throughout  the  ftrata  of 
turf  render  them  fufceptible,  perhaps,  of  yielding,  by  proper 
treatment,  fulphate  of  iron  (green  copperas).  Tne  coal  pits 
of  the  i)orthem  departments  will  eauly  fumifli  coal  for  the 
confumption  of  that  of  Aifne,  when  tne  jun&ion  canal  be«^ 
tween  tne  Scheldt  and  the  river  Oife  fliall  be  terminated. 

Depatinunt  ofAllier. 

There  are  coal  mines  worked  at  Noyant,  {%)  in  the  com- 
mune of  the  fame  name,  fituated  fix  leagues  fouth-wefi  of 
Moulins,  on  the  edge  of  the  road  from  that  town  to  Mont-» 
luQon.  At  the  diltance  of  three  leagues  further,  proceeding 
towards  the  latter  place,  there  is  another  coal  mine  now 
worked ;  namely,  that  of  Fins,  in  the  commune  of  Cha- 
tillon ;  and  a  league  and  a  half  further,  but  on  the  other  fide 
of  the  road,  a  third,  that  of  des  Gabliers,  in  the  commune  of 
Tronget. 

The  coal  hitherto  extradled  at  Noyant  is  that  proper  fi>r 
nfing  under  boilers,  and  for  other  purpofes  of  a  fimilar  kind* 
That  fumifiied  by  the  mines  of  Fins  and  Gablier^  is  for  the 
moft  part  of  an  excellent  quality,  and  proper  for  forges. 
The  annual  produ£l  of  thefe  mines  is  about  a  million  of 
myriagrammes ;  but  they  are  far  from  being  carried  to  that 
degree  of  a6livity  of  which  they  feem  to  be  fufceptible.  Itia 
announced  that  meafures  are  about  to  be  adopted  in  regard  to 
the  mine  of  Fins,  calculated  to  obtaiin  from  it  all  the  advan- 
tages which  the  depth  of  the  ftrata  and  the  valuable  quality 

*  Thefe  numbers  refer  t«  the  map. 
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^  the  coals  feem  to  promife.  The  produ&  of  thefe  mines 
is  coafumed  in  the  neighbouring  glafs-houfes^  and  the  coals 
are  tranfported  by  water  down  the  AHier^  on  the  Loire^  the 
canal  of  Briare^  and  the  Seine. 

A  plan  has  been  long  in  agitation  to  employ  the  fmall 
river  of  Quenne  to  facilitate  the  tranfportation  of'  thefe  coals 
as  far  as  the  Allier.  If  this  projed  be  fufceptible  of  execu- 
tion, there  can  be  no  doubt  that  this  mode  of  communica- 
tion with  the  river  Allier  will  be  of  great  importance ;  for 
the  expenfe  of  land-carriage  as  far  as  Moulins  already  dou- 
bles the  price  of  the  coal.  It  varies  in  thefe  mines  from  fix 
to  ten  per  cent,  the  myriagramme :  it  has  already  rifea 
at  Mouhns  from  twelve  to  twenty  per  cent.;  and  when  de- 
livered at  Paris  from  twenty-four  to  forty  per  cent. 

This  department  exhibits  aHb,  in  the  commune  of  Com- 
xhentry,  confiderable  ftrata  of  coal  of  excellent  quality,  and 
might  be  worked  with  advantage,  if  aconfumptionbe  created 
for  them  :  this  at  prefent  is  abfolutely  wanting,  and  for  this 
reafon  thefe  mines  are  very  little  worked.  The  engineers  of . 
mines  who  have  vifited  this  country  have  pointed  out  feveral 
new  ftrata  not  before  obferved. 

The  mines  of  Plaveret  and  de  Bouije  fumifhed  in  the  year 
3,  a  hundred  thoufand  myriagrammes,  which  is  far  below  the 
quantity  that  might  eafily  be  extraded.  The  price  at  the  mine 
is  about  four  cents  per  myriagramme. 

If  the  Cher  were  rendered  navigable  from  MontluQon  to 
Vierzon,  where  it  is  fo  at  prefent,  the  mines  in  the  neigh- 
bourhood of  Commentry  would  foon  give  rife  to  enterprifes 
which  would  enliven  that  country.  It  is  probable  that  they 
would  have  a  very  happy  influence  on  the  ad;ivity  of  the  nu- 
merous forges  (ituated  on  the  borders  of  the  Cher,  and  at  a 
fmall  diftance  from  it,  by  the  application  of  a  fuel  fo  ftrong 
as  cod  to  a  part  of  the  operations  of  thefe  forges. 

There  are  indications  of  coal  in  feveral  parts  of  this  coun- 
try which  deferve  to  be  examined,  if  there  were  eafier  means 
of  difpofing  of  them,  or  if  confumption  could  be  found  for 
them  on  the  fpot.  Such  are  the  mdications  found  by  C. 
Rambourg,  near  the  foreft  of  Tron^ais,  in  the  canton  of 
Meaulne ;  and  thofe  in  the  commune  of  Vallon^  in  the  fame 
canton,  difcovered  by  Thipbault  of  Allier. 

Dipartmint  qftbs  Lowir  Alfs* 

Some  coal  mines  {i)  are  worked  in  the  neighbourhood  of 
Manoique  and  Forcalquier.  They  are  worked  very  irregu- 
larly. The  produAs  are  not  well  known.  The  quality  of 
the  coals  is  very  indifferent.    They  are  fold  for  about  20 

cents 
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cents  per  myriagramme,  delivered  at  the  mine.    There  are 
very  few  means  of  difpofing  of  them. 

Department  of  the  Upper  Alps. 
Coal  mines  are  found  (4)  in  the  commune  of  Saint  Martin 
de  Querieres,  and  in  the  neighbourhood  :  the  fame  obferva- 
tions  may  be  applied  to  thefe  coal  mines  as  have  already 
been  made  in  regard  tn  thofe  of  the  Lower  Alps.  They  have 
however  a  more  certain  and  an  eafier  fale,  in  confequence  of 
the  neighbourhood  of  the  town  of  Brian9on,  where  the  con- 
fumption  is  very  confiderable,  as  wood  is  exceedingly  fcarce 
in  that  canton. 

Department  of  the  Murltime  Alps, 

A  grant  was  pafled  in  the  year  9,  of  the  coal  mine  (5)  in  the 
neighbourhod  of  Boquebrune.  The  grantee  has  lately  an- 
nounced that  the  firft  attempts  were  not  fuccefsful.  It, 
however,  appears  that  fome  or  this  fuel  is  dug  up  in  feveral 
places  in  the  neighbourhood  of  Monaco.  Theie  mines  might 
acquire  a  certain  degree  of  importance,  if  the  coals  were  of  a 
good  quality,  and  it  they  were  exported  through  the  port  of 
Monaco,  or  if  manufaftories  of  iron  articles  were  eftaoliihect 
in  that  department,  or  in  the  environs  of  the  mines. 

If  the  iron  ore  of  the  mines  of  Elba  was  treated  in  this  de- 
partment, or  in  that  of  Var,  the  iron  obtained  might  give 
rife  to  manufactories  of  this  kind ;  but  thefe  confiderations 
require  further  information^  which  will  no  doubt  excite  the 
attention  of  government. 

Department  ofArdecbe. 

Coals  are  found  (6)  in  feveral  cantons  of  this  department^ 
and  particularly  in  the  environs  of  Jaujac,  Privas,  Aubenas, 
Vallon,  and  Saint  Marcel  d'Ardeche.  Thefe  mines,  in  gene- 
ral, are  badly  worked.  They  are  interefting,  however,  in 
different  points  of  view ;  firft,  on  account  of  the  confumption 
occaiioned  by  the  numerous  manufadories  of  the  country ; 
and  in  the  fecond  place  of  the  facility  of  carriage  down  the 
Rhone. 

No  data  fuflSciently  cxafl:  have  yet  been  obtained  in  regard 
to  the  produ&s  of  thefe  mines:  they  are  certainly  confiderable, 
and  would  become  much  more  productive  and  profitable,  if 
the  works  were  better  conduced.  The  common  price  of 
coals  in  that  country  is  about  8  cents  per  myriagramme. 

An  engineer  of  mines,  if  fettled  in  this  department,  might 
introduce  improvements  in  the  working  of  thefe  coal  mines, 
which  are  exceedingly  defirable.  He  could  employ  himfelf 
alfoon  other  objedts  ufefui  to  the  induftr}'  of  the  mhabitants. 

[To  be  continued.] 
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XIV.  On  Canals.    By  Thomas  Telford,  Efq.* 


NLAND  navigation  has  now  been  fo  long  and  extenfively 
pra£tifed  in  Great  Brilain,  that  the  benefits  arifing  from  it 
are  generally  felt  and  acknowledged ;  and  it  is  difficult  to  fay, 
whether  the  improvements  in  agriculture,  manuf^ftures,  oi^ 
commerce,  are  mod  indebted  to  the  numerous  canals  which 
now  interfed  the  country  in  all  direAions,  or  to  other  caufes. 

It  is  not  my  intention  at  prefent  to  trace  the  rife  and  pro- 
^refs  of  this  great  national  improvement,  nor  to  enter  deeply 
into  the  general  principles  of  it :  what  I  chiefly  aim  at  in  this 
flight  (ketch  is,  to  draw  the  attention  of  the  people  who  are 
concerned  in  laying  out  new  canals,  to  fome  circumftances 
which  appear  to  me  to  be  very  material  to  the  intereds  of  canal 
companies  and  to  the  country  at  large. 

In  confidering  the  fubje£b,  I  (haU  beg  leave  to  ftate,  that 
canals  are  chiefly  for  the  purpofe  of, 

ift.  Carrying  fuel  and  raw  materials  to  fome  manufactur- 
ing towns  or  dillriSs,  and  for  exporting  manufaftured  goods. 

2dly,  Carrying  fuel  for  domeilic  purpofes  5  manure  for  the 
purpofes  of  agriculture  ;  tranfporting  the  produce  of  the  di- 
ftri^s  through  which  the  canal  pafles  to  the  different  mar- 
kets; and  promoting  agricultural  purpofes  in  general. 

3dly,  CJirrying  the  produce  of  mines  to  the  fea-fliores. 

Thefe  appear  to  be  the  leading  points  by  which  our  views 
ought  to  be  guided  in  planning  new  canals.  The  fupplying 
the  diftriA  through  which  the  canal  paifes  with  groceries 
and  merchant  goods  is  a  very  fecondary  confideration ;  expe- 
rience has  taugnt  this  leflbn  to  the  peribns  who  are  concerned 
in  the  canals  already  made ;  and  it  is  proper  this  fource  of 
difappointment  (hould  be  made  generally  known,  in  order  to 
prevent  future  mifapplication  of  talents  and  capital. 

In  planning  a  new  canal,  it  (hould  be  carefully  confidered 
under  which  of  the  foregoing  heads  the  ufes  of  the  canal 
ought  to  be  claifed.  Cales  wul  fometimes,  no  doubt,  occur, 
where  the  feveral  purpofes  above  mentioned  will  in  fome 
meafure  be  combined;  but  they  will  rarely  be  fo  equally 
balanced,  as  to  create  a  difficulty  in  difcovering  the  predo- 
minant features.  The  general  purpofes  of  the  canal  being 
judicioufly  determined,  all  the  following  fteps  (hould  be  taken 
with  a  view  to  promote  the  principal  end. 

If  the  canal  is  for  the  purpofe  of  carrying  fuel  and  raw 
materials  to  fome  manufadturing  town  or  diftrict,  and  export* 

•  Communicated  by  the  Author. 
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ing  the  manufaAured  goods  from  thence,  or  for  carrying  the 

traduce  of  miaes  to  the  fea«»{hores,«^the  line  of  canal  (hould 
e  made  in  as  (hort  a  direAion  as  the  nature  of  the  country 
¥vUl  admit  of^  even  if  this  line  (hould  be  atttended  with  fome 
extraordinary  expenfe ;  and  that  mode  of  conveyance  fhould 
be  adopted  whicn  is  leaft  liable  to  be  interrupted,  becaufe  in 
thofe  cafes  much  depends  upon  aconftant  and  regular  fupply. 
If  the  canal  is  chiefly  for  the  purpofes  of  agriculture,  tnoie 
lines  are  to  be  (ought  for  which  will  accommodate  the  country 
mod  perfectly  at  the  leaft  poffible  expenfe.  This  will  not^ 
in  general,  be  effected  bv  (hort  and  dired:,  but,  on  the  con- 
trary, by  circuitous  and  level  lines,  fuch  as  will  viiit  many 
parts  of  the  country,  carry  fuel  and  manure  into  every  (quar- 
ter, and  take  off  the  produce  of  the  land  for  back  camaee. 
Merchandize,  although  a  very  inferior  con(ideration,  will,  by 
the  fame  means,  be  extenfively  and  equally  diftributed.  When 
the  carriage  of  thofe  heavy  out  necelTary  articles  is  rendered 
cheap,. and  the  fupply  convenient,  the  confumption  will  in* 
creaie.  1  he  very  ufe  of  lime  as  a  manure  is  in  general  fuf* 
ficient  to  create  a  confiderable  revenue  upon  a  canal,  when 
the  coat  and  limeftone  can  be  carried  along  the  canal  at  a 
moderate  expenfe.  As  improvements  in  agncuhure  moft  in«< 
creafe  the  wealth  of  the  inhabitants,  more  articles  are  required 
to  fupply  their  multiplied  wants;  the  poffeffion  of  capital 
prompts  them  to  enter  upm  new  employments,  and  the  de- 
mands of  all  create  an  addition  of  bunnefs  upon  the  canal. 

Many  other  advantages  attend  circuitous  and  level  canals^ 
If  there  are  upland  countries  above  the  level  of  the  canal, 
ibme  cheap  and  convenient  fituations  may  be  feleded  where 
the  wade  water  of  the  uplands  can  be  collefted  into  refervoira 
to  be  formed  for  this  purpofe.  From  thofe  refervoirs  rht  water 
may  be  taken  into  the  canals.  At  various  points  of  the  ca- 
nal, where  there  are  falls  immediately  on  the  lower  fide,  mtlla 
may  be  ere&ed  for  grinding  com,  or  for  the  purpofes  of  ma- 
nufa6tures :  in  many  parts,  two  or  three  oveHhot  ivbeels,  of 
fufHcient  diameter,  may  be  placed  bek>w  each  other :  when 
the  water  has  performea  thole  ufeful  offices,  it  will  fall  into 
the  brooks,  and  prove  a  plentiful  and  regular  fupply  to  other 
works  in  the  courfe  of  each  ftream. 

Improvements  in  agriculture  may  alfo  be  greatly  promoted 
by  ufine  a  part  of  the  wafte  water  for  the  purpofe  of  irriga- 
tion. For  a  canal  carried  over  a  country  upon  a  high  level 
would  prove  an  extenfive  top  drain.    Not  only  the  land  ad- 

{*oining  the  banks  of  the  canal,  but  all  which  lies  below  tbt 
evel,  may  enjoy  the  ufe  of  the  water  for  irrigation ;  and  the 
brooks  and  rivers  will  be  the  tail  drains  of  the  country. 

CoUe£Ung 
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CoIIefiinff  the  wade  water  ia  winter,  and  in  heavy  rains, 
will  prove  advantageous  in  every  refped :  it  will  be  the  means 
of  preventing  hish  and  rapid  floods ;  it  will  be  converting  to 
ufeful  purpcnes  that  which  flows  off  to  idle  wafte,  and,  not 
unfrequently,  to  poiitive  mifchief. 

The  ufeful  purpofes  to  which  brooks  and  rivers  are  now 
applied,  will  not  oe  injured,  but  improved ;  as  there  will  be 
a  more  plentiful  fnpply  in  fummer,  and  a  better  regulated  one 
during  the  winter  months. 

Parliament  would  not  hefitate  to  grant  canal  companies  the 
power  of  making  refervoirs,  and  receiving  a  reaionable  re- 
compenfe  for  the  water  fupplied  from  the  canal  for  the  pur- 
pofes of  agriculture  and  manufaftures,  becaufe  it  would  in- 
jure no  perfon,  and  accommodate  all :  it  will  be  furnifhing 
additional  powers  to  Britifh  induilry,  and  creating  permanent 
wealth  to  the  nation. 

I  underdand  that  this  mode  of  managing  water  has  long 
been  praftifed  in  Italy,  efpecially  in  the  Milancfe,  where  a 
confiaerable  revenue  is  derived  by  the  wafle  water  of  canals ; 
and  the  regulations  refpedinjg  it  have  long  engaged  the  at- 
tention of  the  le^flature  of  that  country. 

If  I  am  right  m  the  fbreeoing  flatements,  it  will  be  eafy  to 
apply  them  to  different  diliri&s  of  country,  and,  by  a  careful 
and  impartial  judgment^  to  decide  upon  tne  charaaer  of  each 
canal. 

It  is  probably  not  fufficiently  known  what  quantity  of  rain 
water  falls  in  the  courfe  of  a  year  in  various  parts  of  the  king- 
dom $  it  therefore  may  not  be  improper  to  add  the  following 
ftatement,  which  will  be  fome  guide  with  regard  to  this  fub- 
jt& ;  and  if  alonff  with  this  wq  take  the  accounts  of  peribns 
accullomed  to  maace  obfervations,  a  tolerably  corred  eftimate 
may  be  formed  of  the  average  quantity  oi^^ water  which  can 
be  colle&ed  in  each  diftri& :  it  will,  in  general,  be  found  to 
exceed  the  expe&ations  of  perfons  who  have  not  paid  atten^ 
tion  to  this  important  fubjeft. 

Rain  falla-^At  London,  being  the  average  of  the  following 
Yean :  1774,  5, 6, 7, 8, 9,1780;  1789, 90, 91,  g%  Inch.ai^ 
Upminfter,  in  Eifex,  average  of  1700^  i>  ^i  Si  4)  5      ^9i 
Lincolnfhire,  in  medium  feafon        -         -         -18 
Ditto  extreme  wet  -  •  -         -      44 

Liverpool  ...  .         .      34^ 

Townley,  in  Lancafhire  ...      42^ 

Kendal,  in  Weftmoreland  -  -  -       6i{- 

Dumfries,  in  Scotland  -  -      35{- 

Glafgow,  ditto  -  -  -  "3^ 

XV.  Pr0^ 


I 


I    80    ] 

XV.  Proceedings  of  Learned  Societies. 

BOYAL  SOCIETV  OF  LONDON. 


N  the  meeting  of  Jan.  %*jx\i  was  read  a  paper  by  Charlear 
Greville,  efq.  giving  an  account  of  three  ipecimenSy  in  dif- 
ferent mufeums  in  France,  of  ftones  whicn  have  fallen  to 
the  earth  from  the  clouds,  all  fimilar  in  their  charaderiilics 
to  thofe  defcrlbed  by  H.  Howard,  efo.  and  alfo  of  a  mafs 
of  native  iron  which  had  fallen  in  Perna  in  the  year  of  the 
Hegira  1030^  according  to  the  annals  of  the  empire  written 
by  Oie  emperor,  and  of  which  he  is  dated  to  have  made  fome 
fab  res  and  daggers:  but  until  other  iron  was  mixed  with  that 
of  themafs  deicribed  the  iron  was  not  malleable. 

February  5.  A  paper  by  Everard  Home,  efq.  on  the  na- 
ture of  the  tongue,  was  read.  His  experiments  on  different 
difeafed  tongues  prove  that  that  member  is  endowed  with 
lefs  irritability  than  any  other  organ  of  the  body  ;  and  that  a 
difeafed  part  may  be  removed  with  great  fafety  by  weans  of 
ligatures. 

On  the  loth  a  letter  from  profeflbr  Bygge  of  Copenhagen 
was  read,  giving  an  account  of  the  tranut  of  Mercury  in 
November  laft. 

And  on  the  fame  night  was  begun  a  paper  by  Dr. 
Herfchel  on  the  fame  fu^e£i,  and  alfo  on  the  vifible  ef- 
feSs  of  fudden  changes  of^  temperature  on  the  interior  of 
telefcopes  ;  giving  fome  obfervations  on  the  proper  fituationa 
to  be  chofen  for  obfervatories. 

On  the  i7th  the  reading  of  this  paper  was  concluded. 

AMTiaUARIAN    SOCIBTF.  . 

It  appears  by  a  memoir  prefented  to  the  Antiquarian  Sa* 
ciety  on  the  jd  of  February  by  Dr.  Raiue,  that  the  infcrip- 
tion  on  the  pillar  near  Alexandria,  fo  long  confidered  ille« 
gible,  has  been  decyphered.  The  difcovery  was  made  by 
captain  Leake  of  the  artillery,  and  captain  Squire  of  the 
engineers.  The  impreflion  was  taken  in  fulphur ;  and  it 
feems  that  it  was  only  when  the  fun  (hone  on  that  fide  of 
the  pillar  where  the  infcription  is,  that  any  traces  of  it 
coula  be  diftinguifhed.  By  the  infcription  it  appears  that 
the  pillar  was  ere&ed  in  honour  of  the  emperor  Diocletian. 

VACCINE  INSTITUTION. 

Intelligence  has  been  received  at  the  Vaccine  Inftitution 
through  one  of  its  members,  that  cow- pock  inoculation 
has  been  introduced  at  Bombay,  where  it  is  in  great  eftima* 
Uon. 

At 
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At  the  Vaccine  Inftitution  dinner  on  Monday  Feb'.  7th, 
many  vifitors  voluntarily  entered  their  names  with  liberal 
fubfcriptions.  After  dinner  among  other  toafts  were  given, 
T'he  promulgator  of  the  vaccine  inoculation,  Dr.  Jenner; 
Dr.  Pearfon,  with  due  acknowledgments  of  his  fervices  ia 
eftabliftiing  the  new  inoculation  by  the  evidence  of  pra&ice. 

Dr.  Pearfon  then  took  the  opportunity,  after  thanking  the 
company  for  their  honourable  teftimony,  to  inform  them  of 
many  particulars  concerning  the  condudl  and  objects  of  the 
inilitution,  which  could  not  be  noticed  in  the  report,  and 
gave  a  moft  pleafing  view  of  the  advantages  which  individuals 
had  already  deriveafrom  the  cow- pock  :  but  he  anticipated 
the  momentous  confequences  of  univerfal  inoculation  through- 
out the  united  kingdom  in  two  refpe6is- 

ift,  In  preferving  from  30,000  to  46,000  lives  annually ; 
and,  adly.  In  a  few  years  exterminating  the  fmall^pox.  To 
acconiplifli  thefe  views,  he  contended  ihat  laws  for  the  ino- 
culation of  every  fubjeft  within  a  certain  period  after  birth 
were  eflentially  necelTary,  as  well  as  immediate  prohibitioa 
of  the  inoculation  of  the  fmatl-pox  ;  that  the  latter  meafure 
alone  would  be  quite  inadequate ;  and  he  maintained  that  it 
was  not  more  an  infringement  on  the  liberty  of  the  fubjeS,  to 
render  the  cow-pock  inoculation  univerfal,  than  to  prohibit, 
as  already  propofed,  the  fmalUpox  inoculation.  He  obferved 
that  the  number  loft  by  inoculation  for  the  fmall-pox  was 
pot  an  obje£l  of  national  importance,  as  it  amounted  to  no 
more  than  fix  to  nine  per  thoufand ;  but  when  it  was  confi- 
dered,  that  one  could  hardly  fay  there  was  more  danger  from 
the  inoculation  of  the  cow-pock  than  from  a  punSure  with 
a  clean  lancet,  and  that  the  fymptoms  were  ufually  very 
much  (lighter  than  in  the  fmall-pox  inoculation,  and  that 
by  univerfal  cow-pock  inoculation,  the  infeftion  of  the 
fmall-pox  muft  be  extinguifhed,  which  end  was  obvious  by 
even  the  univerfal  inoculation  of  the  fmall-pox  ;  it  remained 
only  to  inftitute  the  cow-pock  inoculation  as  propofed,  uni- 
verfally. 

Dr.  Pearfon  combated  the  obje£iions  againft  increafing 
the  population,  by  (howing  that  the  rcfources  of  agriculture 
and  animal  food  were  not  underftood.  That  the  augmenta- 
tion of  the  population  in  France  required,  as  a  meafure  of 
fafety,  attention  to  the  means  of  increafing  this  kind  of  na- 
tional wealth  5 — that  the  mere  waftein  feeding  of  animals, 
and  in  preparing  food  for  man,  if  taken  care  of,  would  be 
fufficient  to  fupport  a  confidcrably  greater  than  the  prefent 
population. 

Dr.  Pearfon  illuftrated  his  argument  in  favour  of  vaccine 
Voj..  XV.  No.  57.  G  inoculation 
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inoculation  by  obrerving,  that  going  through  the  fmalf-* 
pox  in  the  calual  wav,  and  by  inoculation  of  it,  and  by  ex- 
citing the  cow-pock  in  place  of  the  fmalKpox^  was  lik^ 
croffing  a  river  in  three  different  ways. 

ift,  Swimming  or  wading  over ^  in  which  97  out  of  a  tboo« 
fand  periflied. 

ad,  Going  over  in  boats ;  by  which  mode  6  to  9  per  thou- 
fand  were  loft,  and  many  others  were  injured  in  their  health. 

3d,  By  means  of  a  bridge  5  during  which  paffage  no  one 
periihes  (except  from  thofc  cafualties  which  might  happen 
in  other  (ituations),  and  by  which  generally  the  health  was 
not  affe6ted,  and  when  it  was  fo  it  was  as  frequently  amended 
as  made  worfe. 

KOYAL  J£NNERIAN  SOCIET7. 

It  gives  us  pleafure  to  announce,  that  a  new  Vaccine  Tii- 
fiitution  under  the  above  title  has  juft  been  eftabliihed,  which 
we  have  reafon  to  hope,  from  the  extenfive  patronage  it  has 
received,  will  eventually  extirpate  the  fmall-pox,  in  paving 
the  way  to  which  fo  much  had  already  been  done  by  the 
Vaccine  Inftitution. 

# 

His  Majefty  is  Patron, 
Her  Majefty,  Patronefs. 

The  Vice^PaJrons  are, 

His  Royal  Highnefs  the  Prince  of  Wales. 
His  Royal  Highnefs  the  Duke  of  York. 
His  Royal  Highnefs  the  Duke  of  Clarence. 
His  Royal  Highnefs  the  Duke  of  Cumberlanct. 

Vice^PatroneJJis*  ' 

Her  Royal  Highnefs  the  Princefs  of  Wales* 
Her  Royal  Highnefs  the  Duchefs  of  York. 
Her  Royal  Highnefs  Princefs  Augufta  Sophia. 
Her  Royal  Highnefs  Princefs  Elizabeth. 
Her  Royal  Highnefs  Princefs  Mary. 
Her  Royal  Highnefs  Princefs  Sopnia. 
Her  Royal  Highnefs  Princefs  Amelia. 

ROYAL   SOCIETY   OF   GOTTINOBN. 

Tbg  Triple  Infcription. 

In  the  fitting  of  September  4th  iSoa^  profeflbr  Heyne  read 
a  memoir  on  the  E^ptian  monument  with  three  in^riptioos, 
of  which  the  foUowmgis  the  fubftance: 
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The  infer! ption  contains  a  decree  of  the  aflembly  of  the 
priefts  of  Memphis,  by  which  they  confer  on  king  Ptolemy 
>  piphanes  new  divine  honours,  out  of  gratitude  for  the  fer- 
vices  rendered  by  him  to  religion,  to  its  minifters,  to  the 
pep))Ie,  and  to  the  (late  in  general.  To  determine  the  time 
and  occalion  of  this  decree,  is  the  firft  point  in  queilion,  and 
therefoce  is  the  firft  objeft  treated  of  in  the  memoir.  Ptolemy 
Philopator  left  at  his  death  (Olymp.  14a .  i .  a  6  years  before  the 
birth  of  Chrift)  a  fon  about  five  years  of  age.  The  mod  con- 
temptible perfons,  who,  under  the  preceding  government,  had 
miniftered  to  the  pleafures  of  Philopator,  Agathocles,  Aga- 
thoclea,  and  her  mother  CEnanthe,  feized  on  the  government 
and  the  guardianfhip  of  the  young  prince :  they  were  fol- 
lowed by  Tlepolemus,  and  afterwards  by  Ariftomenes,  In 
the  year  200  before  Chrift  the  Egyptians  intrufted  to  the 
Romans  the  tutelage  of  the  young  kmg,  to  proted  the  empire 
from  the  projeds  of  king  Philip,  and  of  Antiochus  of  Syria. 
This  meafure  produced  internal  troubles  and  revolts.  When 
Thoas  and  the  ^tolians  had  been  cruihed,  it  was  thought 
moft  proper  for  the  public  repofe  to  declare  the  prince,  who 
was  then  fourteen  years  of  age,  major,  and  to  fufier  him  to 
govern  his  affairs  himfelf.  The  ceremony  of  the  coronation, 
which  is  known  under  the  name  of  Anacleteriuj  Olymp.  145. 
4.  197  years  before  the  birth  of  Jefus  Chrift,  and  nine  years 
after  the  death  of  Philopator,  was  celebrated  at  Memphis. 
The  ninth  year  is  exprefsly  named  in  the  decree.  All  theEgyp- 
tian  priefts  were  invited  to  this  ceremony.  It  appears  that 
during  the  laft  years  of  the  king's  minority  attempts  had 
been  made  to  gam  over  the  people  and  the  priefts.  Govern- 
ment had  granted  to  the  priefts  m  particular  a  great  number 
of  privileges  and  immunities,  and  had  alfo  been  at  great  ex- 
peafe  for  their  worfliip  and  temples.  Out  of  gratitude,  the 
aflembly  of  priefts  decreed,  that  in  crowning  the  king  (the 
day  even  is  indicated  in  the  text  of  the  decree,  the  4ih  of  the 
Macedonian  month  Xantichus,  the  i8ih  of  the  Egyptian 
month  Mechir,  in  the  firft  half  of  our  March,  in  the  fecond 
half  of  the  Olympic  year)  they  ftiould  offer  their  homages  to 
the  king,  according  to  the  manner  ufual  at  that  time,  l^  giv- 
ing him  titles,  and  paying  him  honours,  borrowed  from  the 
divine  worfhip.  The  decree  contains  an  account  of  all  the 
ftrrvices  which  the  king  had  rendered  to  the  empire  and  the 
Egyptian  priefts,  and  then  the  new  titles  oi  honour  decreed 
to  him. 

The  titles  found  in  the  decree  are:  the  lord  of  kings,  the 
glorious,  the  pious  towards  the  gods,  the  conqueror  of  his 
enemies,  the  repairer  of  the  pleafures  of  life,  the  lord  of  the 
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cycles  of  thirty  years  {Kvptog  ruv  Tpiaxovra  tripwy).  He  is  flylcd 
alfo  the  defcendant  of  the  gods^  {exyovo;  Stoaf  ^ixo'iraropuv) 
SL  title  by  which  is  underftood  his  father  Ptolemy  Philopator^ 
and  perhaps  his  mother.  The  titles  properly  fo  called,  which 
are  repeated  fcveral  times  with  the  name,  are :  the  enjoyer 
of  long  life,  aiwvo^i.f,  the  favourite  of  Phtha,  the  vifiblegod, 
tm^aimiy  (and  not  illufirious,  as  is  ufually  tranflated)  the  be« 
neficent,  tvxapimi  according  to  the  meaning  given  to  this  word 
at  that  period. 

The  titles  and  names  of  the  priefts,  which  are  at  the  head 
of  the  decree  of  the  affembly,  are  :  tgf  hpsui  AeTou,  tS  Aftou, 
Axtiav^pov  KM  0£afv  'LtoTvipaVy  km  Qtuv  AJg^^tfy,  xai  0ea)y  Evtpys' 
TuVy  Kai  iS>tav  ifiMTTaropcDV,  km  ©£ov  Em^ar9\ii  iuxApirov-  It  is 
evident  that  thefe  were  priefts  of  Alexander,  of  Ptolemy 
Soter,  of  Philadelphus  Euergetes,  of  Philopator,  of  Epipha- 
nes,  and  therefore  of  the  royal  family  raifed  to  the  rank  of 
deities.  The  name  AtToj,  eagle,  gives  reafon  to  believe, 
that  the  cafe  was  the  fame  here  as  with  other  kinds  of  prieft- 
hood  mentioned  in  antiquity,  that  the  family  name  was  en- 
tirely abandoned,  and  could  no  longer  be  named;  and  that 
the  rank  was  indicated  by  a  general  name.  H-ere  a  iym- 
bolic  name,  viz.  the  eagle,  feems  to  have  indicated  the  high 
prieft*.  ^  A  prieftefs  of  Berenice,  no  doubt  the  fpoufe  of 
Soter,  has  the  fecond  rank ;  her  name  of  honour  is  ahxo^opo^. 
The  third  place,  under  the  title  of  a  Canepbora,  is  given  to  the 
prieftefs  of  Arfinoe,  the  wife  of  Philadelphus.  The  fourth  is 
occupied  by  the  prieftefs  of  Arfinoe,  the  fifter  and  wife  of 
Philopator.  I'hen  comes  apxitpeify  ^popurai^  km  01  m  to  aiu» 
rov  6ii  ^optutfjLtvot^  ^pof  Tov  a-ToXia-fAov  rcav  0£<uy,  (hence  it  ap- 
pears that  the  ftatues  were  drefled  or  ornamented)  km  Trrtpo- 
fopai  Kai  iepoypofjLfAartiii  km  ot  ax^ot  Upti^f  &c«  refpe&ing  which 
Jabloniki  will  eive  fome  explanations,  as  well  as  the  learned 
who  xtfakt  further  refearches  in  regard  to  the  explanation  of 
the  infcription.  In  regard  to  the  word  impo^opM,  one  of  the 
members  remembered  a  paflTage  in  Clemens  of  Alexandria, 
where  is  found  iepoypofjipuirivs  c^«v  atc^a  ctti  th;  jvtfa^n;*.  This 
clafs  therefore  was  diftinguifhed  by  a  feather  on  the  head,  as 
a  mark  of  honour,  which  is  found  alfo  on  the  Egyptian  mo- 
numents f . 

An  account  of  the  benefits  conferred  by  the  prince  on  the 
priefts  affords  feveral  notices  refpefting  the  aifferent  kinds 
of  taxes ;  but  it  would  require  too  much  room  to  detail  the 
whole  of  them.  They  confift  partly  in  pecuniary  impofitions, 

*  See  Bcckmann't  Hiftory  of  InTentiont,  part  iv.  p.  194. 
t  See  Admranda  UfbU  Hom^^  No.  16.  cd.  1693. 
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tnd  partly  in  contributions  in  kind.  We  (hall  however  men- 
tion thofe  benefits  which  are  connefted  with  hiftory.  Among 
the  ferviccs  rendered  by  the  king,  is  the  fiege  and  capture  of 
Lycopolis.  The  infurgents  of  the  laft  years  had  throwa 
themfelves  into  this  place,  and  had  fortified  it ;  fo  that  the 
fiege  was  attended  with  difficulties,  efpecially  in  the  eighth 
year  (of  the  government).  The  Nile  had  increafed  in  an 
extraordinary  degree,  and  the  king  was  obliged  to  oppofe 
djj^kes  to  the  water,  in  order  that  the  fiege  might  be  continued 
with  advantage.  Polybius  fpeaks  of  the  fiege  of  Lycopolis  *; 
but  he  places  it  in  the  4th  year  of  the  148th  Olympiad,  185 

i^ears  before  the  birth  of  Jelus  Chrift,  and  therefore  la  years 
ater.  Vaillant  alfo  places  it  in  this  year.  The  infcription 
evidently  contradiSs  this  opinion;  but  we  need  only  exa« 
mine  with  attention  the  words  of  Polybius,  who  fpeaks  of" 
the  fiege  of  Lycopolis  as  an  event  that  took  place  fome  years 
before. 

The  honours  decreed  to  the  king  confift  partly  in  a  confir- 
mation of  the  antient  honourable  titles,  and  partly  in  the 
addition  of  a  new  one,  that  of  protestor  (or  avenger)  of 
£gypt.  IlroX$/Asuou  Ti'ETrafMnrorrai  tv  Aiyuvruj  which  was  to 
be  every  where  inferted  in  the  facerdotal  rite,  and  then  a 
fiatue  was  to  be  erected  in  all  the  temples.  The  ftatue  was 
to  be  placed  in  fuch  a  manner,  that  the  ftatue  of  the  deity  of 
the  temple  (hould  prefent  to  it  vi6lorious  arms.  The  priefts 
were  to  adore  the  ftatue  three  times  a  day,  in  the  facred  pro- 
ceflUons,  when  fmall  golden  temples  (vaoi)  were  carried  about, 
*withfmall  images  of  the  gods.  The  image  of  the  king  was 
to  be  carried  about  in  a  fimilarfacellum. 

Some  other  circumftances,  which  require  further  explana- 
tion, the  author  has  referved  for  another  opportunity.  Un- 
fortunately the  infcription  has  fuffered  in  the  lower  part.  It 
concludes  with  thefe  words :  {a)  npeou  XiOou  tok  n  Itpoig  hou 
iyx^pioti  Kou  iXhrmoti  ypafA(utcrvt  ucu  (rma'ai  (v  macron  im  rt  irf^" 
ruv  Kcu  htntpav  {hpoov). 

On  the  Per/ipolitan  Infcriptions* 

Tn  the  fame  fitting  a  memoir  was  read  of  M.  George 
Grotefend,  entitled  :  Pravia  de  cuneatts  auas  vacant  in/crip* 
tionibus  Perjepolitanis  legendis  et  explicanais  relatio;  the  con- 
tents of  whicn  are  the  more  aftoniihing,  as  the  author  is  not 
an  orientalift,  apd  employed  himfelf  accidentally  in  decy- 
phering  this  writing,  hitherto  fo  obfcure.  The  author,  who 
has  long  exercifed  himfelf  in  decyphering,  in  confequence  of 

•  Excerpt,  lib.  xziii.  |6. 
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a  trifling  difpute  with  one  of  his  friends,  laid  a  bet  that  he 
would  decvpher  one  of  the  Perfepoiitan  infcriptions.  He 
fucceeded  oeyond  his  expe£iation,  and  in  a  few  weeks  was 
able  to  explain  the  greater  part  of  the  infcriptions,  and 
to  communicate  details  refpe^ling  the  manner  in  which  he 
proceeded,  and  concerning  his  refuhs. 

The  author  firft  fpeaks  of  the  cuneiform  writing  in  general, 
and  lays  down  the  following  principles :  id,  The  wedge* 
formed  chara£lers  are  really  letters.  On  the  monuments  of 
Perfepolis  there  are  three  forts  of  them^  which,  for  the  molt 
part,  correfpond  with  each  other,  as  has  been  remarked  by 
JMiebuhr  and  Munter,  and  which  may  be  called  the  firft, 
fecond,  and  third  kinds  of  writing.  The  whole  three  may 
be  clearly  obferved  on  the  vafe  or  Caylus  *^,  provided  two 
iigns  only  be  correAed  from  (imilar  infcriptions  found  in 
IJiebuhr  and  Lc  Bruyn.  2d.  The  wedge-formed  figures  are 
alphabetic  letters,  and  not  fyllables  or  figns.  In  the  firft  fort 
otletters  the  end  of  a  word  is  indicated  by  a  wedge  placed 
obliquely,  and  in  tlie  fecond,  by  a  perpendicular  wedge.  If 
the  croupes  of  figures  were  fyllables,  we  ought  to  have  here 
words  of  ten  fyllables,  for  very  often  there  are  fo  many  figns 
between  two  feparations  of  words.  In  each  of  thefe  kinds  of 
writing  there  are  difiinguifhed  about  forty  figures,  a  number 
which  would  be  too  fmall  for  writing  in  figns.  3d.  All  the 
wedge-formed  infcriptions  proceed  from  left  to  right,  in  a 
horizontal  dircflion,  and  not  vertically  or  in  buflrophedon 
charaders,  as  may  be  feen  by  comparing  the  infcriptions  B, 
D5  C,  in  Niebuhr.     It  is  thence  feen  that  this  principle,  ex-* 

J)re{Ied  perhaps  too  generally,  can  be  applied  only  to  the  in- 
criptions  of  Perfepolis. 

In  the  fecond  fedion,  which  relates  to  infcriptions  of  the 
firft  fort  in  particular,  the  author  obferves,  that  this  writing 
has  need  of  marks  proper  for  the  long  and  (liort  vowels,  as  ia 
the  antient  Perfian  writing  called   the  Zendic:  hence  the 

Juantity  of  forty  letters  which  Niebuhr  has  already  collected* 
n  a  word,  all  the  infcriptions  which  the  author  has  been 
hitherto  able  to  explain,  relate  to  Darius  the  fon  of  Hyflafpes, 
and  to  Xerxes;  a  circumftance  to  which  new  refearches  have 
already  given  a  high  degree  of  probability. 

In  the  third  fe6iion  the  author  defcribes  the  manner  in 
which  he  proceeded,  and  gives  his  explanations.  The  fuppo- 
fitions  already  mentioned,  as  well  as  the  analogy  of  the  m- 
fcriptionof  the  Saflanides,  gave  reafon  to  expc6t  in  particular 
the  name  of  kinj^,  and  titles  particularly  for  Darius  and 

*  Ren.  d*ADtiq.  v.  pi.  30. 
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Xerxe9«  The  words  on  which  accents  are  found  ought  to  be 
titles,  fiy  difierent  combinations  the  author  obtained  the 
words  Kbfchercbe  and  Darbeufcb ;  by  help  of  the  words 
found,  read  the  other  words  of  the  inicription  on  the  urn  of 
Caylus,  and  thofe  of  fiand  GofNiebuhr,  which  he  explains 
according  to  the  Zendic.  The  dictionaries  and  grammatical 
remarks  of  Anqueiil  were  of  great  fervice  to  Him  in  this 
labour. 

The  author  has  given,  as  the  refults  of  his  refearches,  an  ex* 
planation  of  the  infcriptions  on  the  urn  already  mentiontd, 
and  thofe  of  Niebuhr,  pi.  24,  B,  G.  He  read  thus  the  B  of 
Niebuhr:  Darbeufcb  Kbfcbcbiob  egbre.  KbfcbebiSb  Kbfcbe^ 
biobetcbao.  Kbfchebiob,  Dabutcbao,  Gofcblafpbabey  bun 
akbeoicbo/cbocbj  ab  600,  Moro,  e%uicbufcbj  that  is  to  fay,  D^* 
rius  rex  foritSy  rex  regum-y  rex  dabarum  (filtusj  ^jji^fpjysy 
Jiirp$  mundi  reSorisy  in  conjlellatione  majculd  tou  Moro,  '  tou 
Jxed*  Moro  is  one  of  the  twenty-eight  conftellations ;  the 
author  refers  the  word  governor  of  the  world  to  Giemfhid, 
from  whom  the  Perfian  Icings,  the  Achemenides,  derived  their 
origin. 

He  read  thus  the  infcription  marked  G  of  Niebuhr: 
Kbfchercbe  Kbfebcbiob  egbre.  Kb/cbibiob,  Kbfcbcbiobetcbdo* 
Jiarbeufcb  Khfcbebiobebi .  bun.  akbeotcbofcboby  that  is  to  fay, 
Xerxes  rexfortisy  rexregum  (filips)  Dariiy  regis  Jlirps  omnium 
reSloris.  It  is  in  this  manner  that  the  author  explams  the  in- 
fcription found  in  Le  Bruyn,  p.  273,  No.  133,  on  the  mantle 
of  the  king:  he  even  propofes  corrections.  He  thinks  allb 
that  he  can  reftore  and  corredt  the  infcription  on  the  window, 
(fee  in  the  fame  place  No.  I34.)  What  has  been  here  faid 
may  enable  the  reader  to  form  fome  opinion  of  his  labour. 

However  unexpected  this  difcovery  may  be,  it  feems  to 
deferve  fome  attention  :  we  have  reafon  indeed  to  be  on  our 
guard  again (t  difcoveries  of  this  kind,  becaufe  one  may  be 
caiily  deceived  by  poflible  combinations,  and  by  certain  fup- 
politions  which  may  originate  in  chance;  efpecially  when 
the  language  affords  no  certain  means  of  judging  of  their 
correCtnefs,  and  when,  on  the  other  hand,  the  language  itfelf 
znuft  in  fome  meafure  be  difcovered.  As  the  author  has 
not  made  known  his  alphabet,  and  as  he  has  not  mentioned 
whether  it  be  complete  for  all  the  infcriptions  of  the  firft  fort 
of  writing,  and  how  far  he  has  made  refearches  in  regard  to 
ihe  other  kinds ;  no  opinion  can  yet  be  formed  of  the  cer- 
tainly and  extent  of  the  difcovery.  It  appears  that  the  author 
hitherto  has  employed  himfelf  chiefly  with  the  infcriptions  of 
Perfepolis,  and  we  muft  confine  to  thefe  infcriptions  fome 
principles  too  generally  exprefledj  nawelyi  that  each  fort  oi 
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writing  exhibits  forty  figns,  that  all  the  wedge-formed  writ-, 
ing  has  a  horizontal  diredion,  and  that  they  are- all  alpha- 
betic. There  is  fomething  alfo  to  be  reftified  in  the  expla* 
nation  :  rev  dabaruniy  for  example,  as  a  title  of  Darius,  is 
not  very  probable :  in  regard  to  re^or  miindii  it  might  be  re- 
ferred perhaps  with  more  reafon  to  Ormuzd.  But  what  may 
give  us  a  prepoffeffion  in  favour  of  the  author's  hypothefis  is, 
that  it  is  founded  on  what  the  refearchcs  and  obfervations 
hitherto  made,  give  as  the  mort  probable  refult.  From  thefe 
indeed  we  can  admit  that  the  buildings  of  Perfepolis  belong 
to  the  time  of  the  fucceflbrs  of  Cyrus,  We  may  even  go 
further,  and  conclude  that  the  greater  part  of  the  monuments 
were  finifhed  under  Darius  ana  the  following  kings ;  becaufe 
the  fhort  duration  of  the  reiffn  of  Cambvfes  would  not 
have  been  fufficient  for  the  execution  of  fuch  works. 

As  the  jnfcriplions  are  as  old  as  the  monuments,  they  muft 
be  referred  to  the  time  of  thefe  princes.  In  a  word,  it  is  feen 
that  the  wedge-formed  writing  on  thofe  monuments,  and  in 
general  where  it  has  a  horizontal  direftion,  proceeds  from  left 
to  right.  This  circumftance,  which  was  obftrved  by  Niebuhr, 
is  inconteftably  proved  by  a  fimilar  infcription  on  (lone  found 
in  the  French  national  mufeum  atParis,  and  which  C.  Millin 
has  given  in  the  firft  number  of  Monumens  Antiques,  plates  8 
and  9.  The  artid  in  this  infcription  has  placed  infulated 
wedges,  or  groupes,  or  whole  letters,  for  which  there  was  no 
room,  above  the  lines,  or  in  the  fecond  column,  and  always  to 
the  right,  where  the  end  of  the  line  ought  confequently  to 
be.  The  author's  explanation  agrees  with  thefe  obfervations. 
He  reads  from  left  to  right,  and  finds  in  the  infcriptions  allu- 
fions  to  Darius,  Xerxes,  and  certain  points  refpcfting  the 
worfhip  of  the  magi.  The  legends  which  the  author  hais 
found  are  confident  and  probable,  when  confidered  hiftori- 
cally.  They  have  alfo  the  greateft  analogy  with  the  infcrip- 
tions of  the  SafTanides,  a  dynafly  defcended  from  the  antient 
Perfian  kings,  and  who  endeavoured  to  re-eftabli(h  the  empire 
and  its  religion.  As  thefe  princes  on  antient  coins  and  mo- 
numents are  ftyled  kings  of  the  kings  of  Izan,  of  divine  ori- 
gin, &c.  fimilar  titles,  but  more  fimple,  are  found  in  thefe 
infcriptions.  Time  alone  can  (how  whether  the  continuation 
of  the  author*8  refearches  will  juftify  thefe  explanations. 

If  the  learned  (hould  fuccced  in  decyphering  the  wedge- 
formed  writing,  their  difcoveries  would  throw  great  light  on 
many  points  of  the  Afialic  antiquities,  becaufe  more  monu- 
ments of  this  writing  are  daily  difcovered.  They  may  be 
divided  into  three  clafles.  ift,  The  Babylonian,  among 
which  are  reckoned  the  l^ricks  of  the  walls  of  antient  Babv- 
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lon^  and  perhaps  fome  other  monuments,  if  the  refearchet 
of  Dr.  Lichtenftein  do  not  afllign  to  them  another  period. 
This  writing  has  a  peculiar  charader,  which  may  be  diftin- 
guifhed  by  the  name  of  the  nail-ivriting* .  ad.  The  Perfian : 
the  monuments  of  Perfepolis^,  fome  gems  and  vafes,  the  (lone 
of  which  C.  Millin  fpeaks,  and  feveral  others.  The  writing 
of  the  latter  has  more  refemblance  to  the  point  of  a  dart.  It 
might  be  called  dart-writing,  3d,  The  Egypto-Perfian  :  to 
this  kind,  in  all  probability,  belong  the  cylindric  amulets  of 
haematites  with  wedge-formed  letters  and  figures ;  and,  in 

C articular,  a  fragment  of  a  ftone  found  near  Suez,  which  ex- 
ibits  wedge-formed  letters ;  and  a  Perfian  head,  havine:  on 
it  a  hawk's  wing.  An  engraving  of  it  may  be  feen  in  De- 
non,  from  a  drawing  by  general  Dugua.  This  variety  of 
monuments,  which  is  daily  becoming  more  numerous,  proves 
bo^  widely  diffufed  the  ufe  of  fuch  letters  was  at  a  certain 
period. 


XVI.  Intelligence  and  Mi/cellaneous  Articles. 

ANTiaUITIES, 

OOME  curious  and  valuable  remains  of  antiquity  were  lately 
difcovered  in  Iftria,  Dalmatia,  and  Albania,  and  have  been 
fent  to  Vienna  by  M.  de  Carnea  Stephaneo,  his  imperial 
majefty's  commiuary  in  thefe  provinces.  The  articles  round 
^re: 

ift,  A  torfo  of  Parian  marble,  found  among  the  ruins  of 
Salona,  in  Dalmatia,  a  league  north-eaft  from  Spalatro.  It  is 
feven  feet  and  a  half  in  height,  and  reprefents  a  naked  warrior 
fcated  on  the  trunk  of  a  tree,  on  which  is  placed  his  war  drefs* 
This  fiatue  is  in  the  mod  fublime  Grecian  ftyle.  The.expreffion 
and  beauty  of  the  form  (how  that  it  is  the  work  of  one  of  llie 
firft  mailers  of  antiquity.  The  belt  exhibits  a  peculiarity  not 
generally  met  with  m  ftatues  of  this  kind.  It  is  much  to  be 
regretted  that  it  is  mutilated  nearly  in  the  fame  manner  as 
the  torfo  of  the  Vatican  at  Rome. 

2d,  A  Minerva,  of  Corinthian  brafs,  found  in  Dalmatia, 
near  Xa-0(lrogs,  three  leagues  and  a  half  from  the  mouth 
of  the  Narenta.  It  is  eight  feet  in  height,  and  perfedlly 
entire.  This  Minerva  is  in  the  Greek  coitume,  with  a  hel- 
met^ an  asgis,  and  a  Medufa's  head  on  the  bread :  (lie  holds 
a  lance  in  the  left  hand,  which  is  fomewhat  elevated,  and  a 
pup  in  the  right.    The  hair  is  arranged  in  the  fame  manner 

*  For  a  (pecimen  of  this  kind  of  writing,  fee  our  xith  volume. 

as 
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«3  is  dill  ufual  among  the  Tllyrian  women  in  the  interior  part 
of  Dalmatia,  and  among  thofe  of  Kamtfchatka  and  on  the 
banks  of  the  Anadir. 

3d,  A  Madona  with  infant  Jefus  afleep,  painted  by  Atoys  . 
Vivarinus,  of  Murano,  on  a  plaller  ground.  Tliis  painting, 
which  was  finifhed  in  1489,  is  five  feet  two  inches  m  height 
and  one  foot  eleven  inches  in  breadth.  It  was  executed  at 
the  time  when  the  art  of  painting  in  oil  was  firft  carried  fron^ 
Flanders  to  Italy.  It  proves  that  Vivarinus,  by  his  delicate 
and  expreffive  pencil,  had  already  carried  to  a  high  degree  of 
excellence  the  an  of  painting,  which  was  not  brought  to  a 
ftate  of  perfedlion  till  the  time  of  Charles  V. 

4th9  A  naval  battle  painted  in  oil^  eleven  feet  in  height 
suid  twenty*one  in  breadth.  It  is  a  mafter-piece  of  Tinto-* 
retto.  He  compofed  it  at  the  requeft  of  the  fenace  of  Venice, 
who  prefented  it  to  the  city  of  Pifano.  It  reprefents  the  battle 
faid  to  have  taken  place  in  1177  between  the  Germans  and 
the  Venetian  fleet  near  Cape  dc  Salvora,  in  Iftria,  and  which 
was  firil  mentioned  by  Andrew  Dandolo,  in  his  Chronicle^ 
two  centuries  after. 

5th,  A  buft^  painted  on  marble,  of  Sandorius,  a  cele- 
brated proftflbr  of  Padua,  who  died  in  1639,  and  who  formed 
an  epoch  in  the  philofophical  hiftory  of  medicine. 

EARTHaUAKB. 

Some  obfervations  have  lately  been  publiflied  in  the  Ger- 
man journals  in  regard  to  the  curious  circumftances  which 
accompanied  the  earthquake  that  took  place  in  the  province 
of  the  Seven  Mountains  towards  the  end  of  Oftober.  It  was 
in  the  low  meadows  lying  towards  the  north  that  the  phseno- 
mena  were  moft  fenfible,  where  deep  fiflures  two  or  three  feet 
in  breadth  and  thirty-five  fathoms  in  length,  which  divided 
into  feveral  branches,  \Aerc  formed  in  a  dirc£lion  from  well  to 
caft.  A  great  deal  of  very  fine  fand  of  an  afli-gray  colour, 
which  emitted  a  fulphurcons  odour,  was  thrown  up  from  thefe 
fiifures.  The  principal  fidure,  after  extending  throughout  a 
long  fnace,  feparated  into  feveral  branches,  which  benrthcm* 
felves  into  femicircles  towards  the  wc(l,  and  traverfod  a  houfe 
and  a  ftable,  after  piercing  the  walls  at  the  foundation.  The 
whole  country  Was  covered  with  one  or  more  inches  of  fand 
in  the  dircftion  of  the  fifliires :  and  perfons  who  were  wit- 
ncfles  to  thefe  phenomena  artert,  that  at  the  time  of  the  lad 
ihock  the  earth  opened  with  a  noife  hke  that  of  a  muiket 
(l)ot;  that  a  black  and  Rrong  finelling  vapour  iflucd  from  the 
fiflMfes,  as  well  as  a  great  deal  of  water,  which  fpouted  up  with 
a  loud  noife  J  and  that  ihcfc  jets  were  followed  by  a  groat 

quantity 
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i^nanttty  of  fulphureous  fand.  The  eround  alfo  funk  down 
ia  a  fenfible  fnanner.  The  water  which  iflued  from  the  fif- 
fures  was  exceedingly  fulphureous^  cold,  and  limpid. 

Chemifts  obferved,  that  a  pound  of  this  fand  diluted  iu 
eight  pints  of  water  produced  no.effervefcence,  and  even  gave 
no  precipitate  on  being  mixed  with  vitriolic  acid.  The  ni- 
trous acid  gave  the  fame  refult.  it  was  only  after  its  decom- 
pofition,  and  after  gall-nuts  were  able  to  produce  no  change 
m  the  colour,  that  the  water  became  turbid,  in  fuch  a 
manner  as  to  (how  the  prefence  of  the  vitriolic  acid.  By 
decoAion  and  evaporation  iigns  of  crydallization  were  ob« 
fervcd  at  the  furface;  and,  when  the  evaporation  was  com* 
plete,  there  remained  about  eight  grains  of  alkaline  matters, 
two  parts  of  which  were  Glauber's  fait,  one  earthy  fait,  and 
the  other  gypfum. 

TRANSIT  or  MERCUar, 
As  objerved  at  Paris  November  9,  i8o2. 


Obfcrvers. 

interior  Contaft. 

Exterior  Contact. 

C.  Mechain 

-     0*»     6"»     45-4* 

0^     8™     30'4' 

Lalande    -     •     - 

.-06        29*0 

07      J6  * 

His  nephew  and 

.    Jo     6      49 

Co      8      18 
lo     8      19 

Burckhardt 

Meffier 

.06     49'a 

The  above  refults  are  mean  time  reduced  to  the  national 
obfcrvatory, 

Mechain  faw  the  planet  very  well  terminated  without  any 
aureola,  though  he  always  followed  its  progrefs  on  th^  fun 
with  a  telefcope  of  three  obje£t  glafies  44^  inches  in  diameter 
and  7  feet  focus,  with  which  he  took  45  diftances.  He  had 
obferved  in  the  fame  manner  the  tranms  in  the  years  1782, 
1785, 1789,  and  1799. 

CHEMISTRY. 

1.  Brugnatelli  has  lately  obferved,  that  by  treating  paper 
with  the  nitric  acid,  a  large  quantity  of  fuberic  acid  mixed 
with  oxalic  acid  is  obtained.  This  ieems  to  prove  that  Four- 
croy  was  right  in  clafling  cork  among  the  immediate  prin- 
ciples of  the  vegetable  kingdom. 

2.  The  fame  chemift  in  a  letter  fays,  that  after  a  particular 
examination  of  wheat,  he  thinks  he  has  found  that  vegeta- 
ble gluten  is  nothing  elfe  than  animal  fibrous  matter.  It 
diflfers  indeed  from  animal 'gluten  or  glue,  by  its  infolubility 
in  cold  water,  and  by  the  contradlion  it  experiences  in  warm 
water.  When  treated  with  the  nitric  acid  it  fwells,  pro- 
duces 
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duces  a  foamy  eflervefcence,  gives  out  nitrous  gas,  and  dif- 
folves.  This  folution  is  decompofed  by  water,  like  that  of 
animal  fibrous  matter,  and  the  white  precipitate  thence  re- 
fuUing  diflblves  in  ammonia^  alTuming  a  dark  yellow  co- 
lour. 

3,  A  difcovery  of  two  new  principles  in  fulphureons  wa- 
ters has  lately  been  made  \i>y  Counfellor  Weftrumb,  of 
Hammeln,  wno  gives  the  following  details : 

**  For  fix  years  I  have  been  exclufively  employed  in  the 
analyfis  of  futphureous  waters.  I  have  found  an  eafy  and  en- 
tirely new  method  of  determining  what  they  contain  of 
fulpnurated  hydrogen  and  carbonic  acid  gas ;  and  1  have 
difcovered  a  principle  hitherto  unknown  in  thefe  waters, 
namely,  bitumen  in  combination  with  fulphurated  hydvo- 

Sengas  and  hydro-fulphurated  lime. ^. I  communicated  the 
etaU  of  this  aifcovery  to  M.  Wurzer.  Counfellpr  Von  Crell 
and  Profeflbr  Schaub  of  CafTel  faw  at  my  houfe  thefe  new 
produ£ts.  Thefe  principles  are  found  in  the  waters  of 
Neuwdorf,  Limmen,  Rehburg,  and  Eylfe.  In  the  laft 
place,  fivefulphureousfprings,  altogether  different  from  each 
other,  a  fpring  of  carbonic  gafeous  water,  and  one  of  frefh 
water,  are  found  in  an  extent  of  lefs  than  a  thoufand  fquare 
feet.  Near  Buckembourg,  the  capital  of  the  fmall  country 
of  Leppe,  to  which  Eylfe  belongs,  are  found  two  other  ful- 
phureous  fprings  perfectly  fimilar,  one  of  which  we  founded 
to  the  depth  of  eighty  feet  without  finding  its  refervoir. 
Baths  of  mud  fimilar  to  thofe  of  St.  Amand  have  been  con- 
ftnided  at  Eylfe :  a  very  confiderable  quantity  of  bydro-ful- 
pburated  mud,  which  may  furni(h  baths  for  feveral  cen«- 
turiet;,  has  been  found  there." 

4.  A  new  gas,  fulphurated  azotic  gas,  has  been  difcovered 
in  the  mineral  waters  of  Aix-la-Cnapelle  by  M.  C.  Gim- 
bemat,  fub  direfior  of  the  mufeum  of  natural  hillory  at 
Madrid,  who  gives  the  following  account  of  it : 

"  I  have  juft  finifhed  my  labour  on  the  analyfis  of  the 
fulphureous  waters  of  Aix-la-Chapelle.  I  have  found  that 
the  excipient  of  the  fulphur  in  thefe  waters  is  not  hydrogen, 
as  has  hitherto  been  fuppofed  and  aflerted,  but  azote.  Thefe 
waters  contain  no  fulphurated  hydrogen. 

**  Sulphurated  azotic  gas  is  a  chemical  body,  the  ex- 
iflence  of  which  has  never  been  fufpefted.  Nature  pre- 
fents  it  in  abundance  in  the  mineral  waters  of  this  country. 

<<  Befides  fulphurated  azote,  thefe  waters  contain  a  great 
deal  of  pure  and  free  azote  interpofed,  and  in  the  (emi- 
cafeous  ftate,'* 

**  5-  Wc 
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5.  We  are  informed  by  Mr.  Paul  of  Geneva  (now  in  Lon- 
doii)  that  water  holding  fulphate  of  lime  in  iolution,  and 
impregnated  under  preflure  with  hydrogen  gas,  of  which  it 
can  take  up  about  one-fourth  ofiisvokime,  after  (landing 
flopped  up  for  about  three  months,  on  being  opened  was 
found  to  contain  fulphurized  hydrogen  gas«  This  has  been 
repeated  feveral  times  with  the  fame  refult.  In  diftilled 
^vater  not  impregnated  with  fulphate  of  lime,  the  hydrogea 
gas  undergoes  no  change. 

How  is  the  fulphurized  hydrogen  ga*  produced  ?  There  is 
plainly  a  decompoiition  efre£led,  not  merely  of  the  fulphate 
of  lime,  but  of  the  fulphuric  acid,  which  parts  with  a  portion 
of  its  fulphur. — What  becomes  of  the  oxygen  ?  Does  it 
join  the  hydrogen,  and  form  water  ? 

The  hydrogen  gas  made  ufe  of  in  the  above  experiments 
Was  procured  from  the  decompofition  of  water,  by  applying 
it  to  iron  expofed  to  a  high  temperature.  When  obtained  by 
means  of  fulphuric  acid,  water,  and  iron,  in  the  humid  way, 
it  has  a  different  flavour,  fomewhat  hepatic. 

6.  Mr.  Paul  has  mentioned  to  us  another  circumllance, 
which  deferves  to  be  made  known.  Water  impregnated  with 
hydrogen  gas  is  extremely  injurious  in  dropfical  complaints. 
A  gentleman  labouring  under  the  dropfy  was  cured  by  drink- 
ing water  impregnated  with  oxygen  gas;  but  during  the 
eure  his  fervant  oy  midake  had  purchafed  fome  hydrogen 
water.  In  lefs  than  24  hours  his  malady  returned  :  on  find- 
ing out  the  caufe,  and  having  recourfe  to  the  oxygenated 
water,  the  mifchief  was  fpeedily  remedied. 

ANIMAL    GALVANISM. 

Some  curious  Galvanic  experiments  were  ma^le  on  Febru-* 
ary  18,  by  profeflbr  Aldini,  in  Dr.  Pearfon's  leAu re- rooms. 
Tney  were  by  far  more  inierefting  and  fatisfa£lory  than  any 
we  have  yet  noticed  on  animals,  owing  to  the  pains  taken  to 
procure  the  fitted  fubje6ls  for  the  operations.  They  were 
^  mftituted  in  the  prefence  of  his  excellency  the  ambaifador  of 
France  general  Andreoili,  lord  Peiham,  lord  Roxburgh,  lord 
Caftlereagh,  lord  Hervey,  the  honourable  Mr.  Upton,  Mr. 
Cholmondely,  Mr.  Anchora,  Mr.  Elliot,  and  feveral  other 
gentlemen  of  rank.  The  profeflbr  was  aflided  ably,  as  on 
former  occafions,  by  Mr.  Carpue,  Mr.  Cuthbertfon,  and  Mr. 
Hutch  ins. 

Among  other  important  fafts,  it  was  decifively  (hown, 
I.  That  a  vital  attraftion  fubfids  between  a  nerve  and 
mufcle :  for  the  fufpcnded  fciatic  nerves  of  a  frog,  after  de-* 

taching 
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tacbing  the  fpine,  being  brought  near  the  intercoftal  mnfcles 
of  adogy  while  the  affiftant  who  held  the  frog  did,  with  his 
other  hand,  touch  the  mufcles  of  the  thigh  of  the  dog,  (thus 
forming  a  circle) ;  in  this  (ituation,  the  nerves  fufpended  ap- 
preached,  and  came  into  conta6l  with  the  mufcle,  as  evidently 
as  a  filken  thread  is  attraded  by  fealing-wax. 

a.  The  heart  of  a  rabbit  was  excited  to  a6lion  in  a  little 
time  after  the  animal  was  killed;  but  vitality  difappeared 
much  fooner  than  in  the  other  mufcles  :  fo  that  this  organ  is 
^ftprimumy  and  not,  as  Harvey  alTerted,  the  ulttmum  morUns^ 
The  lungs,  liver,  and  fpleen  could  not  be  excited  to  a6lion, 
even  immediatel)^  after  the  animal  was  killed. 

3.  The  mod  important  fa6t  of  all  was  that  of  exciting 
contractions  by  making  a  circle  of  nerves  and  mufcles  of  dit^ 
ferent  animals,  without  any  metallic  ej^citer  or  condu^ors. 

4.  The  head  of  an  ox,  recently  decapitated,  exhibited 
aftonifhing  efifeCts :  for,  the  tongue  being  drawn  out  by  a 
hook  fixed  into  it,  on  applying  the  exciters,  in  fpite  of  the 
llrencth  of  the  afliftant  tne  tongue  was  retra£ted,  10  as  to  de- 
tach itfclf,  by  tearing  itfelf,  from  the  hook :  at  the  fame  time 
a  loud  noife  iflued  mm  the  mouth  by  the  abforption  of  air^ 
attended  by  violent  contortions  of  the  whole  head  and  eyes- 
After  the  exhibition  of  thefe  phaenomena  of  Galvanifm, 
which,  among  other  philofophers,  particularly  occupy  the 
attention  of  the  Firft  Conful,  the  company  partook  of  an  ele* 
gant  dejeun$  and  a  eonverfazione  in  Dr.  Pearfon'S  houfe« 


XVII.   Defcription  of  Mr.  Pkpys'3  large  Galvame 

Apparatus* 

JVlR.  PEPYS  jun.  has  lately  conftruaed  the  mott  powerful 
Galvanic  apparatus  that  has,  we  believe,  been  yet  produced, 
of  which  we  fliall  endeavour  to  give  our  readers  (ome  idea. 
It  confiils  of  60  pairs  of  zinc  and  copper  plates  difpofed  in 
two  troughs  conllruded  on  Mr.  Cruickfliank's  plan,  but 
with  fome  accompanying  arrangements  which  are  extremely 
convenient  and  uVeful.  That  our  defcription  may  be  the  htU 
ter  underdood,  we  refer  to  a  view  of  the  apparatus,  Plate  L 

A  A.  The  two  troughs,  each  confiding  of  30  pairs  of  plates* 
The  plates  are  cemented  into  troughs  made  of  mahogany, 
properly  vamifhed  to  (land  the  a£tion  of  the  fluids  which 
may  be  introduced  into  the  cells  between  the  plates.  The 
plates  are  each  6  inches  fquare,  or  contain  36  fquare  inches 
of  furface  on  each  fide;  and  that  they  may  be  able  to  conti* 
6  nue 
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nue  in  ufe  for  a  confiderable  time  even  with  the  application 
of  ftrong  actdul^uB  liquors,  they  are  made  of  fuch  a  thicknels 
that  each  pair  weighs  four  pounds.  The  troughs  are  furniflied 
with  pivots  at  each  end^  by  which  they  reft  on  the  bar  fi  of 
the  table  into  which  the  whole  apparatus  is  framed:  on 
thefe  pivots,  which  are  fo  placed  as  to  throw  the  centre  of 
gravity  of  the  troughs  below  them,  the  troughs  revolve  when 
It  is  neceffary  to  empty  the  cells. 

C.  A  japanned  iron  tray  or  receiver,  capabfe  of  hold- 
ing the  contents  of  the  cells  of  the  troughs  when  they  are 
emptied. 

D.  A  range  of  fix  funnels  made  of  tin,  the  diftances  of 
the  tubes  of  which  are  fo  adjufted  that  they  enter  fix  of  the 
cells  of  the  troiichs  at  once. 

£.  A  tin  veflel  having  fix  diftin£t  cells  with  fpouts,  each 
capable  of  containing  the  exA£t  quantity  of  fluid  neceflTary  to 
fill  a  cell  of  the  trough. 

By  means  of  the  funnel  D  and  veflfel  E,  the  trourhs 
are  filled  with  very  little  trouble,  no  more  being  neceflary 
than  to  fill  the  veflel  E  by  dipping  it  into  the  fluid  or  acid, 
and  then  emptying  it.  by  the  (pouts  correfponding  with  the 
divifions  in  the  funnel  D,  into  the  latter,  the  pipes  of  which 
are  placed  in  the  correfponding  cells  of  the  troughs. 

FF  the  two  prime  conduftors,  being  two  hrafs  rods  with 
(houlders.  They  pafs  through  holes  in  the  top  of  the  table 
(which,  to  (how  the  arrangement  of  the  troughs,  appears 
devated  in  the  engraving)  into  the  end  cell  of  each  trough. 

G  G  two  melalfic  condu^rs,  each  confifting  of  two  parts 
joined  by  fockets,  and  each  having  a  focket  which  fits  upon 
the  prime  conduAors  FF.  By  this  contrivance  they  are 
movable  in  any  diredlion  requirecl  in  the  experiments. 

H  H  two  fhallow  veffels  made  of  tin,  with  tubes  under- 
neath, by  means  of  which  they  can  be  placed  on  the  tops  of 
the  condu&ors.  When  filled  with  water  they  are  found  con- 
venient for  giving  the  Galvanic  (hock  in  a  very  perfedt  man^- 
ner,  and  for  other  experiments. 

I,  an  arch  of  metal  lo  unite  the  troughs  at  their  further 
^eads. 

When  the  cells  are  filled,  the  troughs  conneAed  by  \ht 
ttietallic  arch,  the  top  or  lid  (hut  down,  and  the  prime  con« 
du&ors  put  in  their  piaces>  the  apparatus  forms  a  Cralvantc 
table  free  from  any  incumbrance,  and  extremely  well  adapted 
for  every  experiment  in  Galvanifm. 

On  the  alft  of  February,  with  a.number  of  fctentific  gen- 
tlemen^ we  witneiTed  a  trial  of  this  apparatus.    The  experi- 
ments 
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ments  made  by  Mr.  Pepys  on  the  deflagration  of  metals  were 
the  moft  brilliant  and.fplendid  we  ever  beheld. 

The  troughs  were  filled  with  32  pounds  of  water  mixed 
with  two  pounds  of  concentrated  nitrous  acid.  With  this 
charge- 
Iron  wires  of  ^{9  to  /v  of  an  inch  in  diameter  were  defla- 
grated with  ereat  fplendour.  A  number  of  the  fmall  ones 
twilled  togetner  produced  fomewhat  like  a  little  bruih :  a 
pleafing  appearance  in  deflagration. 

Charcoal  of  box  wood  was  not  only  deflagrated  at  the 
place  of  contad,  but  remained  permanently  red  hot  for  near 
two  inches  in  length. 

Lead  foil  burnt  with  great  vividnefs^  becoming  red  hot^ 
and  emitting  a  fmall  volcano  or  adjutage  of  red  fparks  along 
with  the  flame. 

Tin  foil  burnt  with  great  fplendour^  with  fmoke  and 
fparks. 

Dutch  leaf  or  brafs  foil  deflagrated  vividly^  with  fmoke 
and  a  profufion  of  fparks. 

Silver  leaf  burnt  with  an  intenfe  vivid  green  light:  no 
fparks,  but  much  fmoke  or  fume. 

Gold  leaf  deflagrated  with  bright  white  light  and  fmoke. 

Tin  wire,  i-eiehth  of  an  inch  in  diameter^  fufed,  burnt, 
and  oxidated,  with  great  fplendour. 

Platina  wire,  i-fixteentn  of  an  inch  in  diameter,  became 
red  hot,  white,  and  iufed  into  globules  at  the  conta&. 

Gunpowder,  phofphorus,  and  inflammable  fubftances,  arc 
inftantly  fired  by  contaft  with  conductors  armed  with  char- 
coal. 

The  Galvanic  power  was  capable  of  defla^ating  charcoal, 
after  pafling  through  fixteen  perfons  with  wetted  hands 
joined. 

The  bed  method  of  fliowing  thefe  experiments  is  by  in« 
troduciue  into  an  earthen  plate  filled  with  clean  mercury, 
one  of  the  prime  conductors.  The  other  condu&or  may  be 
then  mounted  with  the  feveral  fubflances  to  be  tried.  The 
leaves  and  laminse  of  metal  eafily  adhere  to  it  by  wetting. 
Wires  may  be  twifted  round  it,  and  will  alfo  ferve  to  bind 
other  fubflances  to  it. 

The  power  of  this  large  trough  was  fo  great  as  to  keep 
up  the  deflagrations  and  combuftioa  without  iatermiffion. 
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XVlli;  An  mfay  on  the  Method  of  determining  the  Difference 
of  Longitude  between  Places  at  Land,  from  the  obferved 
Trar^ts  of  the  Moon  over  their  Meridians;  with  a  Ds" 
monftration  and  Example,    By  Mr.  Gavin  Lowe  *• 

£a  eft  methodorum  (impliciffimaratn  ratio  atque  natura,  ut  poftremae  in 
teentem  veouiDt^  ec  nifi  obftinatiore  animo,  ne  veniant  quidem. 

BoscoviCH. 


A 


LTHOUGH  the  method  of  determining  the  difference 
tof  longitude  at  fea  from  the  lunar  obfervations  has  been  ac- 
turately  laid  down  by  Dr.  Mafkelyne  and  other  able  nautical 
aftronamers^  it  has,  however,  happened  that  fevcral  writers 
on  longitude  and  aftronomy  have,  in  the  courfe  of  the  laft 
twenty  years,  given  rules  for  finding  the  difference  of  longi- 
tude at  land  from  the  moon's  tranfits^  either  fo  erroneous  or 
imperfed,  that  the  adoption  thereof  might  do  a  ferious  injur/ 
both  to  navigation  and  gec^raphy :  they  have  given  exam- 
ples, but  no  oemonftrations ;  or  at  leail  fuch  obfcure  and  im- 
|>erfed  ones,  as  prove  that  they  had  not  a  clear  conceptioa 
of  the  matter. 

It  is  for  thefe  reafons  that  the  following  demonflration  of 
a  rule  both  eafy  and  accurate  for  finding  the  difference  of 
longitude,  is  now  pfopofed.  The  data  are  the  obferyed  in- 
creafe  of  the  moon's  right  afoenfion  in  pafling  from  the  firft 
to  the  fecond  meridian^  and  the  increafe  of  the  fun's  and 
mo<Mi's  right  afcenfion  in  twelve  hours  apparent  time,  which 
may  be  had  from  the  Nautical  Almanac. 

DEMONSTRATION. 

Let  the  circle  ABC  reprefent  the  equator,  P  its  pole,  and 
A  PD  the  firft  meridian,  as  that  of  Greenwich.  Suppofe  that 
the  centres  of  the  fun,  the'moon,  and  a  fixed  ftar  are  on  that 
meridian  at  the  fame  moment  of  time  as  reprefented  at  A, 
and  that  they  move  from  thence  to  the  weflward  with  their 
refpe&ive  velocities,  the  earth  being  confidered  as  at  reft. 
Then,  after  twelve  hours  apparent  time,  the  fun  will  be  at  D, 
the  oppofite  point  to  A,  or  i8o°  diftaut  from  it ;  but  the  fixed 
flar,  moving  in  appearance  over  a  greater  fpace  than  i8o°  in 
twelve  hours  apparent  time,  will  be  at  E;  while  the  moon, 
with  a  motion  apparently  flower  than  the  fun  and  the  ftar, 
will  appear  after  twelve  hours  at  the  point  B,  or  on  a  meri-^ 
dian  B  P«    But  £D  is  the  difiance  of  the  fun  from  the  liar 

*  Coromunkatcd  by  the  Authort 
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after  an  interval  of  twelve  hours  apparent  time,  and  EB  the 
diftance  of  the  moon,  or,  in  other  words,  the  iticreafe  of  theit 
l-efpeAive  right  afceniions :  and  fince  ED  and  £B  are  known 
from  the  Nautical  Almanac,  if  we  fubtra6l  the  firft  from  the 
lad,  we  have  D  B,  equal  to  the  difference  between  the  in- 
creafe  of  the  fun's  and  moon's  right  afceniion  in  twelve 
hours  apparent  time.  Now  the  difference  of  longitude  be* 
tween  the  two  meridians  A  P  and  B  P  is  the  arc  A0B,  equal 
to  A^D  lefs  the  arc  D  B ;  that  is,  equal  to  180°  lefs  the  dif- 
ference  between  the  incrcafe  of  the  fun's  and  moon's  right 
afceniion  in  twelve  hours:  and,  iince  the  increafe  of  the 
moon's  right  afceniion  from  the  time  of  its  paffing  the  me* 
ridian  A  P  to  the  time  of  its  pafling  B  P  is  known  from  ob- 
fervation,  and  egual  to  EB,  we  can  make  the  following  pro- 
portion for  finding  the  difference  of  longitude  between  any 
other  two  meridians,  A  P  and  &  P,  from  the  obferved  increale 
"-of  the  moon's  right  afceniion  f  |3. 

As  £B  :  AgD— D  B  : :  f /3 :  A0  the  difference  of  longi- 
tude ;  or,  in  more  familiar  language,  as  the  increafe  of  the 
moon's  right  afcenfion  in  twelve  hours  apparent  time  is  to 
180®  or  12'^  lefs  the  difference  between  the  increafe  of  the 
fun's  and  moon's  right  afcenfion  in  that  time  : :,  fo  is  any 
other  obferved  increale  of  the  moon's  right  afcenfion  between 
two  meridians  :  to  their  difference  of  longitude.     Q.  £.  D.* 

If  the  increafe  of  the  moon's  right  afcenfion  in  twelve  hours 
were  uniform,  or  fuch  that  equal  parts  of  it  would  be  pro- 
duced in  equal  times,  the  above  rule  would  be  ftri£lly  accu* 
rate;  but  as  that  increafe  arifes  from  a  motion  continually 
accelerated  or  retarded,  and  feldom  uniform  but  for  a  fhort 
fpace  of  time,  it  will  therefore  be  neceffary  to  find  the  mean 
increafe  of  the  moon's  right  afcenfion  when  it  is  at  the  inter- 
mediate point  between  A  and  0,  in  order  to  determine  their 
difference  of  longitude  with  the  ereateft  precifion ;  and  for 
that  purpofe,  Taylor's  Tables  of  becond  Difference  are  very 
ufeful. 

EXAMPLE. 

April  the  8th,  1800,  the  tranfit  of  the  moon's  firft  limb 
was  obferved  at  the  royal  obfervatory  (A^ ;  and,  allowance 
being  made  for  the  error  of  the  clock,  its  right  afcenfion 
was  -  -  -  -  1%^  33"»  i8'M* 

Add  the  time  that  the  moon's  femi-dia- 
meter  took  to  pafs  the  meridian  -  01       8*38 

Right  afcenfion  of  the  moon's  centre         1%    36    a6*6 

*  Demonft rated  foe  the  firft  lime  by  the  atithor  in  1770. 

On 
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Brought  over      la^  36"*  a6'6* 
On  a  meridian  (3  *)  far  to  the  weft  ward 
the  tranfit  of  the  moon's  firfl:  limb  was  ob'- 
ferved  the  fame  day^  and  being  reduced  to     > 
the  centre,  its  right  afcenfion  was        -         1*    47    5^*7 

Increafe  of  right  afcenfion  between  A 
andd  «.  -  -  -  o     It    30'S 

The  increafe  of  the  moon*s  right  afcenfion 
in  twelve  hours  apparent  time  per  the  Nauti- 
cal Almanac  was  «-  -*  -        o    ^5      3  f 

The  increafe  of  the  fun's  in  the  fame  time     o      i     49*65 

Difference  -  -  -  o    24    13*35 

And  1%  hours  minus  this  difference  is  =  11**  35*"  46'65'; 
therefore,  As  a6"*  3*  2  11**  ^S"*  A^'^S*  : :  11"  30- 1»  to  5**  7" 
]a%  the  corre6^  difference  of  longitude  between  A  and  |3. 

By  reducing  the  three  terms  to  feconds,  and  ufing  loga* 
rithms,  the  operation  is  much  fhortened. 

In  a  book  pubiifhed  by  Mr.  Mackav  on  longitude  about 
fifteen  or  fixteen  years  ago,  there  is  a  rule  ^iven,  and  alfo  aa 
example,  for  findmg  the  difference  of  longitude  at  land  from 
the  tranfits  of  the  moon,  but  no  demonftration.  The  rule, 
when  divefted  of  its  high-^foundine  enunciation,  runs  thui : 

As  the  increafe  of  the  moon^  right  afcenfion  in  twelvf 
hours  apparent  time  :  is  to  180°  : :,  fo  is  any  other  obferved 
increafe  between  two  meridians  <  to  their  diTOrence  of  lonsi« 
tudc.  It  follows  from  this,  that  the  moon  as  weH  as  Uie 
fun  would,  in  twelve  hours  apparent  time,  pafs  over  an  are 
of  180^,  although  the  apparent  motion  of  the  moon  to  th^ 
iRteftward  in  twelve  hours,  or  180^  of  fpaoe,  be  lefs  than  ihal 
of  the  fun  by  fix  or  fevcn  degrees  |  and  fo  much  error  would 
this  method  produce,  if  the  two  places  differed  about  180* 
ia  tongitude. 

The  above  example,  wrought  according  to  Mackay'a  rule^ 
would  come  out  thus : 

As  a6°*  3* :  la** : :  ii°  30*i«  to       ^       ^  '7™  53*7* 

But  the  corred  difference  as  above  is    *•    5       7     14 


■'      ■■        ttmmm^mmm^,^^ 


Error        •        «        o    10    41*7 

which  amounts  to  more  than  a^%  or  150  miles,  in  a  differ* 
ence  of  longitude  little  exceeding  five  hourd, 

*  A  place  near  Pon-Hoyai,  in  Jamaica. 

t  By  Interpolatioa  a6«  3*67";  but  the  fhifti^ii  of  the  Cecond  was  boC 
mijided.   . 

Ha  Mr. 
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Mr.  Edward  Pigott  adopts  the  very  fame  rule  for  Atitf* 
mining  the  difference  of  longitude  between  Greenwich  and 
York,  and  ftates  the  refult  id  thfe  Pbilofophical  Tranfaftious 
for  1786,  p.  417. 

Mr.  Vince  has  inferted  this  rule  and  example  in  his  Trea- 
tife  of  Practical  Aftronomy ;  but  we  have  to  regret  that  they 
were  not  accompanied  with  a  ftriA  demonflratioli. 

The  Rev.  Mr.  WoUafton,  in  the  appendix  to  his  Fafciculus 
Aftronomicus,  publiflied  two  or  three  years  ago,  has  givent 
a  rule,  without  demonflration  or  example,  for  findmg  the 
difference  of  longitude  from  the  moan's  tranfits,  which  pro- 
duces the  fame  error  as  Mackay's  and  Pigott's,  although 
worded  differently  from  theirs.  Mr.  Wollafton  makes  tne 
iirft  term  of  his  proportion  apparent,  and  the  third  mean 
time ;  this  renders  the  refult  erroneous.  Since  the  motion 
of  the  fun,  moon,  and  planets  are  computed  for  apparent 
time,  and  given  fo  in  the  Nautical  Almanac,  mean  time  is 
not  at  all  requifite  for  refolving  the  difference  of  longitude 
either  at  fea  or  at  land.  We  Siall  therefore  endeavour  ta 
apply  Mr.  Wollafton's  rule,  according  to  its  literal  meaning, 
tor  finding  the  difference  of  longitude  from  the  above  ob- 
fervations. 

The  right  afcenfion  of  the  moon's  centre  on  the  meridian 
of  Greenwich  being  known,  we  can  eafily  deduce  the  mean 
and  apparent  time  correfponding  to  it ;  and. in  like  manner 
the  mean  and  apparent  time  at  the  diftant  meridian  /2^.  The 
apparent  and  mean  time  of  the  tranfits  of  the  moon's  centre 
over  the  meridians  of  A  and  f,  when  ftridly  computed,  were 

as  follows :  Apparent  Timr.  Mean  Time. 

At  A         -  -  ii*»  a6*  47*8i*    ii*^  a8~  33-5» 

At/J  .  .  "37    29-5        II    39    ii'4 

Time  later  at /i  than  at  A    o    10    41*69        o    10    37*9 


i«» 


From  the  increafe  of  the 
moon's  right  afcenfion  in 
twelve  hours        -       .    -        96      3 

Subtraft  the  increafe  of 
the  fun's  right  afcenfion  in 
that  time  .  •  i    49*65 


The  moon's  retardation 
in  twelve  hours       •      -        04    13*35 

*  Mean  time*  however,  at  f,  before  in  longimde  be  known,  it  not  a 
fair  poftulatunu    The  method  above  demonftmsd  does  not  require  it. 

G.  L. 

Then^ 
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Then^  *^  As  twice  the  inoon's  retardation  in  twelve  hours : 
H  to  twenty-four  hours  : : 

''  So  is  the  mean  time  later  at  fi  than  at  A  :  to  the  differ* 
ence  of  longitude  weft  from  A." 

After  doubling  44"*  1^*35%  and  alfo  12,  which  is  totally 
tinneceflary,  as  ttie  refuTt  would  be  the  fame  if  they  flood 
fingle^  we  (late  the  following  proportion : 

As  48"  267*  I  24^  t :  10™  37'9»  to— 5*"  15"*  i'3»,  the  dif- 
ference of  longitude  between  A  and  |3. 

But  as  the  third  term  is  improperly  reduced  to  mean  time, 
we  ihall  take  the  apparent  time  above  found,  an^  then  48"* 
a67» :  24*^ : :  10"*  41  •69*  to— 5**  17°"  ^^'j  the  fame  as  re- 
fults  from  Mackay*s  and  Pigott's  rules. 
^  We  (hall  only  remark,  that  5^  17"*  ^y*7^  is  the  apparent 
time  that  the  moon  took  in  paffing  from  the  meridian  of  A 
to  the  meridian  of  j3;  but  from  what  has  been  demonftrated, 
the  apparent  time  at  |3  will  be  equal  to  the  difference  between 
the  increafe  of  the  fun's  and  moon's  right  afceniion  in  that 
interval  of  apparent  time ;  for  DB,  or  24"  I3*35*  is  the  dif- 
ference for  twelve  hours,  and  therefore  by  proportion  ifi^  or 
10"*  4i'69*  will  be  the  difference  for  5**  17*"  53'7';  fubtraSing 
the  former  from  the  latter,  we  have  5**  7"  12*,  the  difference 
of  longitude  as  before,  and  a  clear  proof  that  the  authors 
above  mentioned  have  omitted  to  deduA  the  apparent  time 
at  the  diftant  place  or  ftation  jS,  from  the  apparent  time  at 
Greenwich. 

If  it  fhould  be  thought  eafier  to  employ  fidereal  time  in 
refolving  the  difference  of  longitude  between  A  and  /3,  let  ED, 
the  increafe  of  the  fun's  right  afcenfion  in  twelve  hours,  be 
added  to  twelve  hours,  and  we  have  then  the  arc  of  fidereal 
time  A  B  D  E ;  from  which  fubtrading  £  B,  there  remains 
A /SB,  equal  to  the  difference  of  longitude.  By  proportion 
we  can  therefore  fay.  As  EB,  the  increafe  of  the  moon's  right 
afcenfion  in  twelve  hours ;  is  to  A  B  D  -4-  D  E,  or  twave 
hours  +  the  increafe  of  the  fun's  right  afcenfion ;  fo  is  any 
other  obferved  increafe  of  the  moon's  right  afcenfion  as  f  j3 ; 
to  the  arc  of  fidereal  time  Aj3e;  and  if  from  this  we  fubtraiSt 
f  /3,  then  A  jS  is  the  difference  of  longitude  required. 

To  apply  this  rule  for  finding  the  difference  of  longitude 
from  the  above  obfervations  and  data,  we  fay^ 

As  26™  3*  t  I2**i"*49'65* ::  ii^jci'to  Agt  5**  i8"*42'i« 

From  this  fubtrad  t%  the  obferved  increafe    o  ix    30*1 


■*T«f*^ 


The  difference  of  longitude  between  A  and  j3  i  s  5     7    12 

Q.  E.  r. 

IT  3  Although 


109       Longitude  deUrmmi  fy  the  Moon's  Tranjlis. 

Although  we  can  ftfdy  Uuft  to  the  accuraw  of  the  ob- 
fervations  at  the  royal  obi^rvatory,  yet,  at  tbediftant  ftation  iS, 
great  attention  mud  be  paid  in  adjufting  the  tranfit  inftru- 
ment  truly  to  the  meridian,  and  taking  care  that  it  be  perfe£k 
in  collimation  before  the  moon's  traufit  be  obferved  there ; 
and  aJfo,  that  corre£k  time  be  deduced  as  foon  before  or  aftei 
the  moon's  tranfit  as  pofiible,  from  obferving  the  meridian 
paflage  of  one  or  more  of  the  thirty-fix  ftars,  whofe  right  af- 
cenfions,  after  a  long  feries  of  obfervations,  have  been  afcer* 
tained  by  the  Afironomer  Royal  with  the  greateft  precifion* 


E   D 


In  order  to  put  the  above  method  to  the  teft  of  experiment^ 
a  number  of  tranfits  of  the  moon's  firft  limb  were  obferved 
many  years  ago  at  a  place  %6  feconds  of  time  weft  from  the 
royal  obfervatory,  with  a  fmall  portable  tranfit  infirument 
made  by  that  eminent  artift  Mr.  Edward  Troughton,  of  Fleet- 
ftreet.  It  had  a  telefcope  20  inches  long,  a  treble  objeA* 
glafs,  and  the. price  only  20  euineas.  When  the  obfervationa 
at  Greenwich  were  publiflied,  all  thofe  that  were  made  on 
the  fame  days  at  botn  places  were  employed  to  determine  the 
difference  ot  longitude,  and  the  mean  refult  of  four  or  five 
correfpondinK  obfervationa  gave  it  true  to  two  feconds  of  time. 

This  is  onhr  mentioned  to  (how,  that  with  fmall  tranfit  in- 
firuments  well  conftruded^  and  due  attention  paid  to  their 

^djufto 
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tdjufimeoUj  obfervations  may  b«  made  fufEciendy  accarato 
for  anfwering  the  ends  of  practical  aftronomy. 

We  expe&  foon  to  have  the  lunar  tables  brought  to  a 
greater  degree  of  perfection,  by  applying  certain  equations 
that  have  been  latdy  difcovered,  and  by  which  thofe  pur« 
pofes  will,  of  courfe,  be  more  fuccefsfully  promoted.  It  \% 
alfo  much  to  be  wifhed  that  the  moon's  Iranfits  were  as  affi^ 
duoufly  obferved  by  public  and  private  aftronomers  in  every 
country  as  they  are  at  the  royal  obfervatory  in  this,  and  from 
time  to  time  commMaicated  to  the  public  at  large. 

It  fometimes,  but  not  very  frequently,  happens,  that  fa«* 
vourable  weather  will  permit  one  a^ronomer  to  obferve  four 
traniits  of  the  moon  over  his  meridian  in  the  fame  number 
of  fucceeding  days.  If  another,  or  indeed  a  hundred  others, 
(hould  obferve  only  one  or  two  on  any  of  thofe  days,  whether 
at  the  neareft  or  remoteft  ftations  from  the  firft  meridian ; 
fuch  obfervations  are  of  great  value,  and  afford  the  very  beft 
means  of  finding  the  difference  of  longitude  with  accuracy, 
becaufe  the  errors  of  the  lunar  tables  are  thereby  completely 
obviated. 

Paradife  Row,  IflM^gftmii 
February  14,  xSoj. 
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XIX.  On  fhfi  Puparation  of  the  Hyacintbus  nonfcriptus^  or 
common  Blue-^Uell^  as  a  Subjlituie  for  Gum-Atabic*  By 
Mr.  Thomas  Willis,  ^Ume^Strut,  London^ ^ 

J.N  the  year  1794,  whilft  colle£ling  plants  in  a  wood  f)r 
botanical  fpecimens,  I  obferved  that  the  root  of  the  byacin^ 
thus  non  fcripius,  the  plant  commonly  called  blue-bells,  or 
hare-bells,  was  extremely  mucilaginous ;  and,  on  tailing  i|, 
I  difcovered  only  a  very  flight  pungency.  I  collected  a  pound 
of  the  bulbs,  and,  after  flicing  ancTdrymg  them  before  a  fire, 
they  yielded  about  four  ounces  of  powder. .  I  thouffht  thai, 
by  Keeping  the  powder  fome  time,  the  little  acridneis  might 

Sro  off,  as  It  does  in  the  arum- root  powder.  I  tailed  it  aboi^t 
IX  months  after,  and  found  it  perfedly  inlipid.  I  concluded 
it  mij^ht  be  rendered  ufeful  for  food  or  nouri(htnent,  bvit  at 
that  Ome  purfued  the  matter  no  further. 

In  the  fpring  of  j8oo,  gum-arabic  having  been  a  long 
time  very  dear,  and  likely  to  continue  fo,  I  thought  this 
mttcilaginous  root  might  anfwer  fome  of  its  ptirpofes  for  ex- 
ternal ufe.     I  therefore  procured  feven  pounds  and  a  half  of 

•  From  the  Tranfa^ionscf  the  Society  for  the  Emowragemtntof  Arti^^i\ 
Yol.  x».»  who  voted  a  ^ver  medal  to  the  author  for  bi»  CQaunuuication. 

H  4  the 
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the  bulbs,  which,  when  iliced  and  dried,  produced  two  pounds 
of  powder.  Being  foon  afterwards  in  company  with  Mr. 
Charles  Taylor,  fecretary  to  the  Society  of  Arts,  &c,  I  meur 
tioned  to  him  that  I  had  difcover^  a  root  which  gr^w  in 
great  plenty  in  this  kingdom,  yielded  a  very  flrong  mucilage, 
and  which  I  imagined  would  anfwer  the  purpofe's  of  gum« 
arabic  in  fome  of  the  manufa&ories.  He  faid,  if  I  pleafed, 
he  would  fend  fome  of  it  down  to  Manchqfter,  to  be  tried  by 
the  calico-printers. 

Three  or  four  ounces  of  the  powder  were  given  him,  and 
fent  down  there :  he  was  informed,  upon  trial,  that  it  an« 
fwered  the  purpofes  of  fixing  the  calico-printers^  colours 

Sually  as  well  as  gum-arabic;  and  in  the  fame  proportion, 
an  ounce  and  a  half  of  the  powder  to  four  ounces  of  the 
mordant.  Mr.  Taylor  received  the  famples  of  the  printed 
cottons  on  which  it  had  been  ufed. 

On  the  I5lh  of  January  1801  I  furni(bed  Mr.  Taylor  with 
eight  ounces  more  of  the  powder;  but  have  not  firice  heardl 
the  refult. 

As  this  root  can  be  ealily  procured,  and  ufed  at  a  lefs  price 
than  gum-arabic  has  been  fold  for  feveral  years  paft,  I  think 
it  may  be  rendered  of  great  utility ;  and  tne  Society  of  Arts, 
&€.,  by  patronizing  it,  may  be  the  means  of  making  it  a 
public  benefit. 

Care  (hould  be  taken,  and  advice  given,  that  the  woods 
ihould  not  be  left  deftitute  of  the  roots ;  and  it  wouid  be  ad- 
vifeable  to  offer  premiums  for  cultivating  the  roots  and  offr 
fets,  as  they  are  very  increafing.  By  fucb  means  a  conftant 
fupply  may  be  had,  if  the  roots  anfwer  the  intended  purpofes. 

I  00  not  prefume  to  offer  any  thing  refpe£iing  the  mode  in 
which  the  (ociety  may  think  proper  to  divulge  the  difcovery, 
and  promote  the  ufe  of  -thele  roots ;  but  I  imagine,  that  if 
the  roots  are  bruifed  and  ufed  frefh,  they  would  anfwer  the 
purpofe  better  than  when  dried  and  powdered ;  and  as  it  is 
now  a  proper  time  of  the  year  for  takmg  them  up,  and  will 
continue  to  be  fo  for  two  months,  T  wifh  that  the  difcovery 
may  be  made  known  as- foon  as  poilible. 

I  have  fent  you  fpecimens  both  of  the  dried  roots  and  pow» 
der,  that  they  may  be  feen  at  the  fociety's  rooms  by  the  ca- 
lico-printers. Wnat  I  have  done  have  oeen  fcorched  a  little 
in  drying;  but  the  colour  would  be  much  better,  if  proper 
care  was  taken  in  drying  them.    T  am,  &c. 

Lime-ftrcct,  ThOMAS  WiLLIS. 

Inarch  17,  1S02. 

From  the  trials  made  before  the  committee  with  this  pow« 
der  with  hot  and  cold  water,  from  famples  of  the  printca  cot- 
ion 
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toa  produced  which  had  been  printed  therewith  indead  of 
gum-fen^l,  and  from  experiments  made  in  Manchefter,  i| 
appears  that  the  byadntbus  rum  fcriptus  may,  in  many  cafes^ 
pt  found  a  ufefu}  fubftitute  fpr  gum-arabic. 


sz 
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DossiE,  EJq** 

^xplanaium  of  ibe  Principles  on  which  the  Purification  of 
Pi/b'Oil  mqy  he  ffirformed,  and  of  the  Vfes  to  which  it  is 
applicable. 

X  H  AT  the  foetid  fmtil  of  fi(Iif>oiI  is  chiefly  owinjg  to  pn* 
trefadion,  it  is  unneceflary  to  (how;  but,  though  this  be  the 

Erincipal  caufe^  there  is  another  likewife,  wbich  is,  ufiion,  or 
uming  the  oil,  occafioned  by  the  ilrong  heat  em[Joyed  for 
the  extracting  it  from  the  mubber  of  the  larger  fim,  and 
which  produces  a  flrong  empyreumatio  fcent  tnat  is  not  aU 
ways  to  be  equally  removed  by  the  fame  means  as  the  putrid 
fmell,  but  remains  fometimes  very  prevalent  after  that  is 
ta]cen  away. 

In  order  to  the  perfe£l  edulcoration  of  oils  there  are  con^ 
fequently  two  kinds  of  fcetor  or  dink  to  be  removed ;  viz.  the 
putrid,  and  the  empyreumatic :  and  the  fame  means  do  not 
always  equally  avail  againft  both. 

The  putria  fmell  of  fi(h-oil  is  of  two  kinds  :  the  rancid, 
which  is  peculiar  to  oils;  and  the  common  putrid  fmell, 
which  is  the  general  tSt&  of  the  putrefaction  of  animal 
fluids,  or  of  the  yafcutar  folids,  when  commixed  with  aque- 
ous fluids.  * 

Fi(h-oiI  has  not  only  rancidity,  or  the  firft  kind  of  putrid 
fmells  peculiar  to  oils,  but  alfo  the  fecond  or  general  kinds; 
as  the  oil,  for  the  moft  part,  is  commixed  with  the  ^latinous 
humour  copimon  to  all  animals,  and  fome  kinds  with  a  pro* 
portion  of  the  bile  likewife;  and  thofe  humours  putrefying 
combine  their  putrid  fcent  with  the  rancidity  of  the  oil,  ana, 
in  cafes  where  great  heat  has  been  ufed,  with  that  and  the 
empyreuma  alfo. 

'  Tne  reafon  of  the  prefence  of  the  gelatinous  fluid  in  fi(b« 
oil  is  this :  that  the  blubber,  which  coniifts  partly  of  adipofe 
veficles,  and  partly  of  the  membrana  cellulofa,  which  con- 

*  From  the  TranfaSiions  of  the  Society  for  the  Encouragement  ofArts^  &c» 
Tol.  XX.  So  far  back  as  the  year  1761  the  fociety  voted  him  a  bounty  of 
one  hundred  pounds  for  this  communication!  though  they  did  not  publilk 
•  it  till  i8oz, 

tains 
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ments  made  by  Mr.  Pepys  on  the  deflagration  of  metals  were 
the  moft  brilliant  and.fplendid  we  ever  oeheld. 

The  troughs  were  filled  with  32  pounds  of  water  mixed 
with  two  pounds  of  concentrated  nitrous  acid.  With  this 
charge- 
Iron  wires  of  ^{9  to  ro  of  an  inch  in  diameter  were  defla- 
grated with  ^eat  fplendour.  A  number  of  the  fmall  ones 
twilled  together  produced  fomewhat  like  a  little  bruih :  a 
pleafing  appearance  in  deflagration. 

Charcoal  of  box  wood  was  not  only  deflagrated  at  the 
place  of  contaS,  but  remained  permanently  red  hot  for  near 
two  inches  in  length. 

Lead  foil  burnt  with  great  vividnefs,  becoming  red  hotj 
and  emitting  a  fmall  volcano  or  adjutage  of  red  fparks  along 
with  the  flame. 

Tin  foil  burnt  with  great  fplendour^  with  fmoke  and 
fparks. 

Dutch  leaf  or  brafs  foil  deflagrated  vividly^  with  fmoke 
and  a  profufion  of  fparks. 

Silver  leaf  burnt  with  an  intenfe  vivid  green  light:  no 
fparks,  but  much  fmoke  or  fume. 

Gold  leaf  deflamratod  with  bright  white  light  and  fmoke. 

Tin  wire,  i-eighth  of  an  inch  in  diameter,  fufed,  burnt, 
and  oxidated,  with  great  fplendour. 

Platina  wire,  i->fixteentn  of  an  inch  in  diameter,  became 
red  hot,  white,  and  fufed  into  globules  at  the  conta£l;. 

Gunpowder,  phofphorus,  and  inflammable  fubfiances,  are 
inflantly  fired  by  contact  with  condudors  armed  with  char- 
coal. 

The  Galvanic  power  was  capable  of  defla^ating  charcoal, 
after  paflSng  through  lixteen  perfons  witn  wetted  hands 
joined. 

The  bed  method  of  fliowing  thefe  experiments  is  by  in- 
troducing into  an  earthen  plate  filled  with  clean  mercury, 
one  of  the  prime  conductors.  The  other  condu^or  may  be 
then  mounted  with  the  feveral  fubflances  to  be  tried.  The 
leaves  and  laminae  of  metal  eafily  adhere  to  it  by  wetting. 
Wires  may  be  twilled  round  it,  and  will  alfo  ferve  to  bind 
other  fubdances  to  it. 

The  power  of  this  large  trough  was  fo  great  as  to  keep 
up  the  deflagrations  and  combuftioa  without  intermiffion. 
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nanliFafture,  as  the  heat  through  which  this  is  in  foine  cafes 
employed  caufes  this  matter  to  contraft  a  mod  diragreeable 
empyreuma.  It  alfo  prevents  its  burning  in  lamps,  as  well 
from  its  vifcidity  as  from  the  repugnance  which  tne  prefence 
of  water  gives  to  all  oleaginous  matter.  It  is  therefore  ne^ 
ceflary  to  Tree  the  oil  from  this  heterogeneous  matter;  after 
which  it  can  be  fubje£);  only  to  the  rancid  putrefcence,  or 
that  which  is  proper  to  oils  as  fuch. 

The  fubftances  which  have  been  or  may  be  applied  to  tha 
removing  or  preventing  the  efieds  of  putrefcence,  are,  acids, 
alkalies,  metallic  calces,  neutral  falts^  ethereal  and  eflential 
oils,  vinous  fpirits,  water,  and  air.  With  refpe&  to  acids^ 
though  they  may  be  applied  with  effect  to  the  removal  or 
prevention  of  putrefaftion  in  mixed  animal  and  vegetable  fuh* 
ftances,  yet  they  have  not  the  fanob  efficacy  when  employed 
in  the  cue  of  oils;  for  in  a  fmall  proportion,  without  thefub* 
fequent  aid  of  alkalies,  they  rather  increafe  than  diminiih  the 
fcetor,  and  in  a  large  proportion  they  coagulate  the  oils,  and 
change  their  other  properties  as  well  as  their  confidence. 
Though  they  might  therefore  be  employed  with  the  affift-* 
ance  of  alkalies,  yet,  requiring  a  more  expenfive  and  complex 
procefs,  and  not  being  moreover  neceflary,  as  the  fame  end 
may  be  obtained  by  the  ufe  of  alkalies  only,  they  may  be 
deemed  improper  for  the  purification  of  animal  oils  for  com* 
mercial  purpoies.  Alkaline  fubftances,  both  falta  and  earths, 
are  the  moft  powerful  inHruments  in  the  edulcoration  of  oils; 
but  as  their  a^ftion  on  putrid  oils,  and  the  method  of  apply* 
ing  them  to  this  end,  are  not  the  fame  in  both,  it  is  proper 
to  confider  them  diftin&Iv. 

Of  alkaline  falts  it  is  the  fixed  kind  otAy  which  are  proper 
to  be  ufed  for  the  edulcoration  of  oils.  Fixed  alkaline  falts, 
in  a  diflblved  ftate,  bemg  commixed  with  putrefying  animal 
fubftances,  appear  to  combine  with  the  putrid  matter,  and^ 
mixing  with  lome  of  .the  principles,  form  inftantly  volatile 
alkaline  falts.  On  the  lefs  putrid  they  feem  to  aS,  after  their 
combination,  by  an  acceleration  of  the  putrefcent  a3ion,  till 
they  attain  the  degree  which  produces  volatile  falts.  This 
is  evident  by  the  fenfible  putrid  ferment  and  fmell  which 
appear  after  their  commixture;  but  which  gradually  abating, 
the  oil  is  rendered  fweeter, .  much  lighter  coloured,  and 
thinner. 

Their  great  ufe  in  the  edulcoration  of  fifh-oil  arifes  there* 
fore  ft-om  their  converting  fuch  parts  of  the  gelatinous  fluid 
and  bile  as  are  highly  putrefied  inftantly  into  volatile  falts, 
and  caufing  a  rapid  putrefaction  of  the  other  parts ;  by  which 
means  the  oil  is  freed  from  them  by  tbtir  diifipation.    They 

do 
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do  not,  however,  eaually  ad  on  the  parts  of  the  oil  on  whicfer 
the  empyreumatic  (cent  depends,  iinlefs  by  the  affiftance  of 
heat ;  for  when  they  are  commixed  with  the  oils  without 
heat,  in  proportion  as  the  putrid  fmell  diminiflies,  that  be- 
comes more  fenfibly  prevalent.  The  uhimate  aAion  of  lixi- 
viate  falts  on  animal  oils,  except  with  refped  to  the  empy* 
reuma,  feenis  to  be  the  fame  either  with  or  without  the  me- 
dium of  heat ;  for  the  fame  urinous  and  putrid  fmell,  gra« 
dual  diminution  of  the  colour,  and  fcetid  feent,  happens  in 
one  cafe  as  in  the  other,  except  with  r^rd  to  the  accelera- 
tion  of  the  changes ;  and  fuch  falts,  where  the  purification 
is  required  to  be  made  in  a  great  degree,  are  a  nectflary 
means,  as  they  are  more  efieftual  than  any  other  fubftance 
that  can  be  employed. 

The  ufe  of  lixiviate  Citts  alone  is  not,  however,  the  moft 
expedient  method  that  can  be  purfued  for  the  edulcoration  of 
oils,  for  feveral  reafons.  If  they  be  ufed  alone,  cold,  in  the 
requifite  proportions,  they  coagulate  a  confiderable  part  of  the 
oil,  which  will  not  again  feparate  finom  them  under  a  very 
great  length  of  time ;  and  when  they  have  deftroyed  the  pu- 
trid fcent,  a  ftrong  bitter' empyreumatic  fmell  remains.  The 
fame  inconvenience,  with  relation  to  the  coaptation  of  part 
of  the  oil,  refults  when  they  are  ufed  alone  with  heat.  The 
fuper-addition  of  common  lalt  (which  refolves  the  coagulum 
and  counteracts  the  faponaceous  power  of  the  lixiviate  fait, 
by  which  the  oil  and  water  are  made  to  combine)  is  there, 
fore  neceflary ;  and  the  expenfe  arifing  from  the  larger  pro- 
portion of  lixiviate  fait  requires  it  to  be  employed  if  no  other 
alkali  be  taken  in  aid,  and  renders  the  jun&ion  of  alkaline 
earths  with  it  extremely  proper  in  the  edulcoration  of  oils  for 
comoiercial  ufes.  Lime  has  alfo  an  edulcorative  power  on 
animal  oils ;  but  it  has  alfo  fo  ftrong  a  coagulative  aftion^ 
that  the  addition  of  a  large  proportion  of  alkaline  falts  be- 
comes, when  it  is  ufed,  neceflary  to  reduce  the  concreted  oil 
to  a  fluid  ftate;  and  therefore  this  fubftance  alone  is  not 
proper  for  that  purpofe.  The  combination  of  lixiviate  fait 
with  lime,  or  the  folution  commonly  called  foap-lye,  has  an 
efledlual  edulcorative  a&ion  on  foetid  oils ;  but  it  makes  a 
troublefome  coagulation  of  part  of  the  oil  if  no  common  fait 
be  employed,  and  muft  be  ufed  in  fuch  large  proportion,  if 
no  alkaline  earth  be  added,  as  renders  the  method  too  ex« 
penfive. 

Lime  has  a  power  of  combining  with  and  abforbing  the 
putrid  parts  of  the  gelatinous  fluidand  bile  when  commixed 
with  oil,  and  efleCls,  either  with  or  without  heat,  %  confi- 
derable edulcoration  of  foptid  oilsj  but  it  combines  fo  ftron^ly 

wilU 
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With  thetn,  either  cold  or  hot,  (hat  the  reparation  is  difficult 
io  be  effe£ted  even  with  the  addition  of  brine;  and  the  oily 
when  a  large  proportion  of  it  is  ufed,  can  fcarcely  be  at  all 
brought  from  its  concreted  to  a  fluid  ftate  but  by  an  equiva- 
lent large  proportion  of  lixiviate  fait :  the  ufe  of  lime,  there* 
fore,  alone  is  improper,  or  even  in  a  great  proportion  with 
other  ingredients.  But  when  only  a  lelfer  decree  of  edulco- 
ration is  required,  a  moderate  quantity,  conjoined  with  an 
equal  or  greater  weight  of  chalk,  which  ailifts  its  feparation 
from  the  oil,  may,  on  account  of  its  great  cheapnefs,  be  em- 
ployed very  advantageoufly :  it  will  in  this  cafe  admit  of  pre- 
cipitation from  the  oil  by  the  addition  of  brine.  It  may  be 
alfo  expediently  ufed  when  lixiviate  fait  is  employed  with 
beat  for  the  mod  perfect  purification  of  oils ;  for  it  will  in 
that  cafe  give  room  for  the  diminiihing  of  the  quantity  of  lix- 
iviate fait,  though  the  proportion  be  neverthelefs  fo  reftrained 
as  not  to  exceeawhat  the  proportion  of  lixiviate  fait  ( juft  re- 
quifite  for  the  edulcoration)  can  feparate  from  the  oil. 

Chalk  has  an  abforbing  power  fimilar  to  lime,  but  in  a  lefs 
degree,  on  the  putrid  fubflance  of  oil :  it  does  not,  however, 
combine  fo  ftrongly  with  the  oil  as  to  refill  feparation  in  the 
fame  manner,  and  is  therefore  very  proper  to  be  conjoined 
either  with  lixiviate  falts  or  lime,  as  it  renders  a  lefs  quantity 
•f  either  fufficient,  and  indeed  contributes  to  the  feparation 
of  the  oil  from  them. 

Magnefia  alba,  or  the  alkaline  earth,  which  is  the  bafis  of 
the  fal  catharticus,  and  the  Angular  earth  which  is  the  bafis 
of  alum,  both  have  an  edulcorating  power  on  foetid  oils,  but, 
like  lime,  have  too  firong  an  attraction  wiih  them  to  be  fe- 
parated  fo  as  to  admit  of  the  reduction  of  the  oil  from  the 
concreted  (late  to  which  they  reduce  it;  and  therefore,  as 
they  are  not  fuperior  in  efiicacy  to  lime  and  chalk,  but  much 
dearer  or  more  difficult  to  be  obtained,  they  may  be  rejected 
from  the  number  of  ingredients  that  are  proper  for  the  puri- 
fying of  oils,  with  a  view  to  commercial  advantages. 

Sea  fait  has  an  antifeptic  power  on  the  mixed  lolid  parts  of 
animals;  but  ufed  alone,  or  diflblved  in  water,  it  does  not 
appear  to  leflfen  the  putrid  foetor  of  oils,  but,  on  the  contrary, 
rather  increafes  it.  If  after  their  commixture  with  it  they 
are  fabje£ted  to  heat,  it  rat'ber  depraves  than  improves  the 
oils;  but  though  by  its  own  immediate  adlion  on  them  it 
conduces  fo  little  to  the  edulcoration  of  oils,  yet  it  is  a  me- 
dium for  the  feparation  of  water  and  the  alkaline  fubftances 
requifite  to  be  employed  to  that  end.  It  is  of  great  utility  in 
the  edulcorative  proceflfes ;  for  when  alkaline  ialts  or  earths 
combine  with  the  water  ueceflary  to  their  action  on  the  oils*, 

or 
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«3  is  dill  iifual  among  the  Tllyrian  women  in  the  interior  part 
of  Dalmatia,  and  among  thofe  of  Kamtfchatka  and  on  the 
banks  of  the  Anadir. 

3d,  A  IMadona  with  infant  Jefus  afleep,  painted  by  Aloya  . 
Vivarinus,  of  Murano,  on  a  plailer  ground.  This  painting, 
which  was  finiQied  in  1489,  is  five  teet  two  inches  in  height 
and  one  foot  eleven  inches  in  breadth.  It  was  executed  at 
the  time  when  the  art  of  painting  in  oil  was  fird  carried  from 
Flanders  to  Italy.  It  proves  that  Vivarinus,  by  his  delicate 
9nd  expreiiive  pencil,  had  already  carried  to  a  high  degree  of 
excellence  the  art  of  painting,  which  was  not  brought  to  a 
date  of  perfedion  till  the  time  of  Charles  V. 

4tb,  A  naval  battle  painted  in  oil,  eleven  feet  in  height 
end  twenty-one  in  breadth.  It  is  a  mader-piece  of  I'intO'p 
retto.  He  compofed  it  at  the  requeft  of  the  fenate  of  Venice, 
who  prefented  it  to  the  city  of  Pifano,  It  reprefents  the  battle 
faid  to  have  taken  place  in  1177  between  the  Germans  and 
the  Venetian  fleet  near  Cape  dc  Salvora,  in  Iftria,  and  which 
was  Grft  mentioned  by  Andrew  Dandolo,  in  his  Chronicle, 
two  centuries  after. 

5th,  A  buft,  painted  on  marble,  of  SanAorius,  a  cele- 
brated proftflbr  of  Padua,  who  died  in  1639,  and  who  formed 
an  epoch  in  the  philofophical  hiftory  of  medicine. 

EARTHaUAKB. 

Some  obfervaMons  have  lately  been  publifhed  in  the  CJer- 
man  journals  in  regard  to  the  curious  circumftances  which 
accompanied  the  earthquake  that  took  place  in  the  province 
of  the  Seven  Mountains  towards  the  end  of  Oftober.  It  was 
in  the  low  meadows  lying  towards  the  north  that  the  phaeno- 
mena  were  mod  fenfible,  where  deep  fiflures  two  or  three  feet 
in  breadth  and  thirty-five  fathoms  in  length,  which  divided 
into  feveral  branches,  were  formed  in  a  dircftion  from  well  to 
catt.  A  great  deal  of  very  fine  fand  of  an  afli-gray  colour, 
which  emitted  a  fulphureous  odour,  was  thrown  up  from  thefe 
fiifures.  The  principal  fiflure,  after  extending  throughout  a 
long  fpace,  feparated  into  feveral  branches,  which  bent  them- 
felves  into  femicircles  towards  the  weft,  and  traverfed  a  houfe 
and  a  ftable,  after  piercing  the  walls  at  the  foundation.  The 
whole  country  \vas  covered  with  one  or  more  inches  of  fand 
in  the  di  reft  ion  of  the  fiflures :  and  perfons  who  were  wit- 
iicfles  to  thefe  phaenomcna  aflert,  that  at  the  time  of  the  laft 
fliock  the  earth  opened  with  a  noife  hke  that  of  a  muflcet 
fliot;  that  a  black  and  flrong  finelling  vapour  iflTued  from  the 
fifl'Mres,  as  well  as  a  great  deal  of  water,  which  fpouted  up  with 
a  loud  noife  \  and  that  thefe  jets  were  followed  by  a  great 

quantity 
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cinantity  of  fulphureous  fand.  The  ground  alfo  funk  down 
in  a  fenfible  ftianner.  The  water  which  ilfued  from  the  fif- 
fures  was  exceedingly  fulphureous,  cold,  and  limpid. 

Chemifts  obferved,  that  a  pound  of  this  fand  diluted  in 
eight  pints  of  water  produced  noeffervefcence,  and  even  gave 
no  precipitate  on  being  mixed  with  vitriolic  acid.  The  ni* 
trous  acid  gave  the  fame  refult.  It  was  only  after  its  decom- 
pofitiouj  and  after  gall-nuts  were  able  to  produce  no  change 
m  the  colour,  that  the  water  became  turbid,  in  fuch  a 
manner  as  lo  (how  the  prefence  of  the  vitriolic  acid.  By 
decoAion  and  evaporation  (igns  of  crydallization  were  ob« 
ferved  at  the  furface;  and,  when  the  evaporation  was  com* 
plete,  there  remained  about  eight  grains  of  alkaline  matters, 
two  parts  of  which  were  Glauber's  fait,  one  earthy  fait,  and 
the  other  gypfum. 

TRANSIT    or    MERCURr, 

As  obferued  at  Paris  November  9,  i8o2. 
Obferven.  Interior  CoDta£b.  Exterior  Conta£^. 

C.  Mcchain      -      -    o»»    6"»  45-4'  o^    8"»  30V 

Lalande    -    -    -    -    o     6  29*0  07  5^  ' 

His  nephew  and    -    lo     6  43*0  To      8  18 

Burckhardt        •Jo     6  49  (.0      8  19 

Meffier  -  -06  49*2 

The  above  refults  are  mean  time  reduced  to  the  national 
obfervatory. 

Mechain  faw  the  planet  very  well  terminated  without  any 
aureola,  though  he  always  followed  its  progrefs  on  th^  fun 
with  a  telefcope  of  three  objed  glafles  44^  inches  in  diameter 
and  7  feet  focus,  with  which  he  took  2K  diftances.  He  had 
obferved  in  the  fame  manner  the  tranlUs  in  the  years  1782^ 
1786, 1789,  and  1799. 

CHEMISTRY. 

I.  Brugnatelli  has  lately  obferved,  that  by  treating  paper 
with  the  nitric  acid,  a  large  quantity  of  fuberic  acid  mixed 
with  oxalic  acid  is  obtained.  This  (eems  to  prove  that  Four- 
croy  was  right  in  clafling  cork  among  the  mimediate  prin* 
ciples  of  the  vegetable  kmgdom. 

a.  The  fame  chemift  in  a  letter  fays,  that  after  a  particular 
examination  of  wheat,  he  thinks  he  has  found  that  vegeta- 
ble gluten  is  nothing  elfe  than  animal  fibrous  matter.  It 
diflfers  indeed  from  animal -gluten  of  glue,  by  its  infolubility 
in  cold  water,  and  by  the  contraction  it  experiences  in  warm 
water.  When  treated  with  the  nitric  acid  it  fwells,  pro- 
duces 
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duces  a  foamy  eflervefcence,  gives  out  nitrous  gas,  and  dif- 
folves.  This  folution  is  decompofed  by  water,  like  that  of 
animal  fibrous  matter,  and  the  white  precipitate  thence  re- 
fulting  difToIves  in  ammonia^  alTuming  a  dark  yellow  co- 
lour. 

3.  A  difcovery  of  two  new  principles  in  fulphureous  wa- 
ters has  lately  been  made  by  Counfellor  Weftrumb,  of 
Hammeln,  wno  gives  the  following  details : 

**  For  fix  years  I  have  been  exclufively  employed  in  the 
analyfis  of  fulphureous  waters.  I  have  found  an  eafy  and  en- 
tirely new  method  of  determining  what  they  contain  of 
fulpnurated  hydrogen  and  carbonic  acid  gas ;  and  1  have 
difcovered  a  principle  hitherto  unknown  in  thefe  waters, 
namely,  bitumen  in  combination  with  fulphurated  hydro- 
gen gas  and  hydro-fulphurated  lime.  ^  J  communicate  the 
detaU  of  this  aifcovery  to  M.  Wurzer.  Counfellor  Von  Crell 
and  Profeflbr  Schaub  of  Caflel  faw  at  my  houfe  thefe  new 
produfls.  Thefe  principles  are  found  in  the  waters  of 
Neuwdorf,  Limmen,  Rehburg,  and  Eyife.  In  the  laft 
place,  five  fulphureous  fprings,  altogether  different  from  each 
other,  a  fpring  of  carbonic  gafeous  water,  and  one  of  frefh 
water,  are  found  in  an  extent  of  lefs  than  a  thoufand  fquare 
feet.  Near  Buckembourg,  the  capital  of  the  fmall  country 
of  Leppe,  to  which  Eylfe  belongs,  are  found  two  other  ful- 
phureous fprings  perfectly  fimilar,  one  of  which  we  founded 
to  the  depth  of  eighty  feet  without  finding  its  refervoin 
Baths  of  mud  fimilar  to  thofe  of  St.  Amand  have  been  con- 
firu6ted  at  Eylfe :  a  very  confiderable  quantity  of  hydro-ful* 
phurated  mud,  which  may  furnifh  baths  for  feveral  cen^ 
turietj,  has  been  found  there." 

4.  A  new  gas,  fulphurated  azotic  gas,  has  been  difcovered 
in  the  mineral  waters  of  Aix-la-Cnape)le  by  M.  C.  Gim- 
bemat,  fub  dire£tor  of  the  mufeum  of  natural  hi  (lory  at 
Madrid,  who  gives  the  following  account  of  it : 

"  I  have  juft  finiflied  my  labour  on  the  analyfis  of  the 
fulphureous  waters  of  Aix-la-Chap6lle.  I  have  found  that 
the  excipient  of  the  fulphur  in  thefe  waters  is  not  hydrogen, 
as  has  hitherto  been  fuppofed  and  afTerted,  but  azote.  Thefe 
waters  contain  no  fulphurated  hydrogen. 

"  Sulphurated  azotic  gas  is  a  chemical  body,  the  ex- 
iftence  of  which  has  never  been  fufpefted.  Nature  pre- 
fents  it  In  abundance  in  the  mineral  waters  of  this  country. 

«*  Befides  fulphurated  azote,  thefe  waters  contain  a  great 
deal  of  pure  and  free  azote  interpofed,  and  in  the  lemi* 
gafeous  flate." 

^  5-  We 
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5.  We  are  informed  by  Mr.  Paul  of  Geneva  (now  in  Lon- 
don) that  water  holding  fulphate  of  lime  in  lolution,  and 
impregnated  under  preflure  with  hydrogen  gas,  of  which  it 
can  take  up  about  one-fourth  of  its  volume,  after  (landing 
flopped  up  for  about  three  months,  on  being  opened  was 
found  to  contain  fulphurized  hvdrogen  gas.  This  has  been 
repeated  feveral  times  with  the  fame  refult.  In  diftilled 
water  not  impregnated  with  fulphate  of  lime,  the  hydrogen 
gas  undergoes  no  change. 

How  is  the  fulphurized  hydrogen  gas  produced  ?  There  is 
plainly  a  decompofition  efTefled,  not  merely  of  the  fulphate 
of  lime,  but  of  the  fulphuric  acid,  which  parts  with  a  portion 
of  its  fulphur. — What  becomes  of  the  oxygen  ?  Does  it 
join  the  hydrogei),  and  form  water  ? 

The  hyclrogen  gas  made  ufe  of  in  the  above  experiments 
was  procured  from  the  decompofition  of  water,  by  applying 
it  to  iron  expofed  to  a  high  temperature.  When  obtained  by 
means  of  fulphuric  acid,  water,  and  iron,  in  the  humid  way^ 
it  has  a  different  flavour,  fomewhat  hepatic. 

6.  Mr.  Paul  has  mentioned  to  us  another  circumftance, 
which  deferves  to  be  made  known.  Water  impregnated  with 
hydrogen  gas  is  extremely  injurious  in  dropfical  complaints. 
A  gentleman  labouring  under  the  dropfy  was  cured  by  drink- 
ing water  impregnated  with  oxygen  gas;  but  during  the 
cure  his  fervant  oy  miftake  had  purchafed  fome  hydrogen 
water.  In  lefs  than  24  hours  his  malady  returned  :  on  find- 
ing out  the  caufe,  and  having  recourfe  to  the  oxygenated 
water,  the  mifchief  was  fpeedily  remedied. 

ANIMAL    GALVANISM. 

Some  curious  Galvanic  experiments  were  ma^le  on  Febru* 
ary  18,  by  profeiTor  Aldini,  in  Dr.  Pearfon's  le^lure- rooms. 
Tney  were  by  far  more  inierefiing  and  fatisfa£lory  than  any 
we  have  yet  noticed  on  animals,  owing  to  the  pains  taken  to 
procure  the  fitted  fubje6ls  for  the  operations.  They  were 
^  inftituted  in  the  prefence  of  his  excellency  the  ambaifador  of 
France  general  Andreofli,  lord  Pelham,  lord  Roxburgh,  lord 
Caftlereagh,  lord  Hervey,  the  honourable  Mr.  Upton,  Mr. 
Cholmondely,  Mr.  Anchora,  Mr.  Elliot,  and  feveral  other 
gentlemen  of  rank.  The  profeflbr  was  aflified  ably,  as  on 
former  occafions,  by  Mr.  Carpue,  Mr.  Cuthbertfon,  and  Mr. 
Hutchins. 

Among  other  important  fa£ts,  it  was  decifively  (hown, 
I.  That  a  vital  attraction  fubfids  between  a  nerve  and 
mufcle :  for  the  fufpcnded  fciatic  nerves  of  a  frog,  after  de« 

taching 
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tacbing  the  fpine,  being  brought  near  the  intercofial  mafclea 
of  adogy  while  the  afliftant  who  held  the  frog  did^  with  his 
other  hand,  touch  the  mufcles  of  the  thigh  of  the  dog,  (thus 
forming  a  circle) ;  in  this  (ituation,  the  nerves  fufpended  ap- 
proached, and  came  into  conta£t  with  the  mufcle>  as  evidently 
aia  a  filken  thread  is  attra6led  by  fealing-wax. 

%,  The  heart  of  a  rabbit  was  excited  to  a&ion  in  a  little 
time  after  the  animal  was  killed ;  but  vitality  difappeared 
much  fooner  than  in  the  other  mufcles  :  fo  that  this  organ  is 
the  primum,  and  not^  as  Harvey  aflerted,  the  ultimum  moriens. 
The  lungs,  liver,  and  fpleen  could  not  be  excited  to  a£tion^ 
even  immediately  after  the  animal  was  killed. 

3.  The  mod  important  fad  of  all  was  that  of  exciting 
contra&ions  by  making  a  circle  of  nerves  and  mufcles  of  dit^ 
ferent  animals,  without  any  metallic  e](citer  or  conduQors. 

4.  The  head  of  an  ox,  recently  decapitated,  exhibited 
aftoni(hing  effects :  for,  the  tongue  being  drawn  out  by  a 
hook  fixed  into  it,  on  applying  the  exciters,  in  fpite  of  the 
flrength  of  the  afliftant  the  tongue  was  retraced,  fo  as  to  de- 
tach itfelf,  by  tearing  itfelf,  from  the  hook :  at  the  fame  time 
a  loud  noife  iflued  m>m  the  mouth  by  the  abforption  of  ur^ 
attended  by  violent  contortions  of  the  whole  head  and  eyes. 

After  the  exhibition  of  thefe  phaenomena  of  Galvanifm^ 
which,  among  other  philofophers,  particularly  occupy  the 
attention  of  the  Firft  Conful,  the  company  partook  of  an  ele« 
gant  dejeune  and  a  ctmverfazione  in  Dr.  Pearfon'd  houfe. 


XVII.   De/cripiion  of  Mu  Pepys'j?  large  Galvame 

Apparatus. 

jVIr.  PEPYS  jun.  has  lately  conftruded  the  mod  powerful 
Galvanic  apparatus  that  has,  we  believe,  been  yet  produced, 
of  which  we  (hall  endeavour  to  give  our  readers  iome  idea. 
It  confifts  of  60  pairs  of  zinc  and  copper  plates  difpofed  in 
two  troughs  conllrudcd  on  Mr.  Cruickiliank's  plan,  but 
with  fome  accompanying  arrangements  which  are  extremely 
convenient  and  uleful.  That  our  defcription  may  be  the  bet- 
ter underftood,  we  refer  to  a  view  of  the  apparatus^  Plate  I« 

A  A.  The  two  troughs,  each  conGfting  of  30  pairs  of  plates* 
The  plates  are  cemented  into  troughs  made  of  mahogany, 
properly  vami(hed  to  ftand  the  a6tion  of  the  fluids  which 
may  be  introduced  into  the  cells  between  the  plates.  The 
plates  are  each  6  inches  fquare,  or  contain  36  fquare  inches 
of  furface  on  each  fide;  and  that  they  may  be  able  to  conti« 
6  nut 
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nuc  in  ufe  for  a  confiderable  time  even  with  the  application 
of  ftrong  acidulx>u8  liquors,  they  are  made  of  fuch  a  thicknefa 
that  each  pair  weighs  four  pounds.  The  troughs  are  furniflied 
with  pivots  at  each  end,  by  which  they  reft  on  the  bar  B  of 
the  table  into  which  the  whole  apparatus  is  framed:  on 
thefe  pivots,  which  are  fo  placed  as  to  throw  the  centre  of 
cravity  of  the  troughs  below  them,  the  troughs  revolve  when 
It  is  neceflary  to  empty  the  cells. 

C.  A  japanned  iron  tray  or  receiver,  capabfe  of  hold* 
ing  the  contents  of  the  cells  of  the  troughs  when  they  are 
emptied. 

D.  A  range  of  fix  funnels  made  of  tin,  the  diftances  of 
the  tubes  of  which  are  fo  adjufted  that  they  enter  fix  of  the 
cells  of  the  troii^hs  at  once. 

£.  A  tin  vefiel  having  fix  diftin£k  cells  with  fpouts,  each 
capable  of  containing  the  exA£l  quantity  of  fluid  neceflary  to 
fill  a  cell  of  the  trough. 

By  means  of  the  funnel  D  and  vefTel  E,  the  troufhs 
are  filled  with  very  little  trouble,  no  more  being  neceflary 
than  to  fill  the  veflcl  £  by  <lipping  it  into  the  fluid  or  acid, 
and  then  emptying  it.  by  the  ipouts  correfponding  with  the 
divifions  in  the  funnel  D,  into  the  latter,  the  pipes  of  which 
are  placed  in  the  correfponding  cells  of  the  troughs. 

FF  the  two  prime  conductors,  being  two  hrafs  rods  with 
ibouiders.  They  pafs  through  holes  in  the  top  of  the  table 
(which,  to  (how  the  arrangement  of  the  troughs,  appears 
elevated  in  the  engraving)  into  the  end  cell  of  each  trough. 

GG  two  metalnc  conduAors,  each  confifting  of  two  parts 
joined  by  fockets^  and  each  having  a  focket  which  fits  upon 
the  prime  condu<Stors  FF.  By  this  contrivance  they  are 
movable  in  any  diredlion  required  in  the  experiments. 

H  H  two  fliallow  vefiels  made  of  tin,  with  tubes  under- 
neath, by  means  of  which  they  can  be  placed  on  the  tops  of 
the  conduAors.  When  filled  with  water  they  are  found  con^^ 
veniem  for  giving  the  Galvanic  (hock  in  a  very  perfect  man- 
ner, and  for  other  experiments. 

I,  an  arch  of  metal  lo  unite  the  troughs  at  their  further 
€adB. 

When  the  cells  are  filled,  the  troughs  connefted  by  the 
ttietallic  arch,  the  top  or  lid  (hut  down,  and  the  prime  con* 
duAors  put  in  their  places>  the  apparatus  forms  a  Galvanic 
table  free  from  any  incumbrance,  and  extremely  well  adapted 
for  every  experiment  in  Galvanifm. 

On  the  2lft  of  February,  with  a.nuniber  of  fcientific  gen- 
tlemen, we  witnefled  a  trial  of  this  apparatus.    The  experi- 
ments 
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XVIIL  An  EJfay  on  ibe  Method  of  determining  the  Difference 
uf  Longitude  between  Places  at  Land,  from  the  obferved 
Tranfitt  of  the  Moon  over  their  Meridians ;  with  a  Dl- 
manfiratioH  and  Example.     Bjf  Mr.  Gatin  Lowb  *. 
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after  an  interval  of  twelve  hours  apparent  time,  and  £B  the 
cHftance  of  the  moon,  or,  in  other  words,  the  increafe  of  theit 
Irefpedtive  right  afcenfions :  and  fince  ED  and  EB  are  known 
from  the  Nautical  Almanac,  if  we  fubtra£t  the  firft  from  the 
lad,  we  have  D  B,  equal  to  the  difference  between  the  in- 
creafe of  the  fun's  and  moon's  risht  afcenfion  in  twelve 
hours  apparent  time.  Now  the  difference  of  longitude  be- 
tween the  two  meridians  A  P  and  B  P  is  the  arc  A  /3B,  equal 
to  A0D  lefs  the  arc  D6;  that  is,  equal  to  180°  lefs  the  dif- 
ference between  the  increafe  of  the  fun's  and  moon's  right 
afcenfion  in  twelve  hours:  and,  iince  the  increafe  of  the 
moon's  right  afcenfion  from  the  time  of  its  palling  the  me- 
ridian A  P  to  the  time  of  its  pailing  B  P  is  known  from  ob- 
lervation,  and  equal  to  EB,  we  can  make  the  following  pro- 
portion for  finding  the  difference  of  longitude  between  any 
•other  two  meridians,  A  P  and  &  P,  from  the  obferved  increaie 
"<£  the  moon's  right  afcenfion  f  jS. 

As  £B  :  A|3D— D  B  : :  f /3  ;  A0  the  difference  of  longi- 
tude ;  or,  in  more  familiar  language,  as  the  increafe  of  the 
fnoon's  right  afcenfion  in  twelve  hours  apparent  time  is  to 
180°  or  12"  lefs  the  difference  between  the  increafe  of  the 
fun's  and  moon's  right  afcenfion  in  that  time  : :»  fo  is  any 
other  obferved  increaie  of  the  moon's  right  afcenfion  between 
two  meridians  :  to  their  difference  of  longitude.     Q.  £.  D.* 

If  the  increafe  of  the  moon's  right  afcenfion  in  twelve  hours 
were  uniform,  or  fuch  that  equal  parts  of  it  would  be  pro- 
duced in  equal  times,  the  above  rule  would  be  (lri£lly  accu« 
rate;  but  as  that  increafe  arifes  from  a  motion  continually 
accelerated  or  retarded,  and  feldom  uniform  but  for  a  fhort 
fpace  of  time,  it  will  therefore  be  necefTary  to  find  the  mean 
increafe  of  the  mocm's  right  afcenfion  when  it  is  at  the  inter- 
inediate  point  between  A  and  0,  in  order  to  determine  their 
difference  of  longitude  with  the  ereatefl  precifion ;  and  for 
that  purpofe,  Taylor's  Tables  of  Second  Difference  are  very 
ufeful. 

EXAMPLE. 

April  the  8ih,  1800,  the  tranfit  of  the  moon's  firft  limb 
was  obferved  at  the  royal  obfervatory  (A) ;  and,  allowance 
being  made  for  the  error  of  the  clock,  its  right  afcenfion 
was  -  -  -  -  1%^  35"*  i%*%%* 

Add  the  time  that  the  moon's  femi- dia- 
meter took  to  pafs  the  meridian  -  01      8*38 


Right  afcenfion  of  the  moon's  centre         12    36    116*6 

*  Dexnonftratcd  for  the  fitH  time  by  the  author  in  1770. 
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Brought  over      la**  ^6^  a6-6* 
On  a  meridian  (0  *)  far  to  the  wellward 
the  tranfit  of  the  moon's  firft  limb  was  ob*- 
ferved  the  fame  day,  and  being  reduced  to     / 
the  centre,  its  right  afcenfion  was        -         1%    47    5^*7 

Increafe  of  right  afcenfion  between  A 
and/3  •*  -  -  -  o    it    30*2 

The  increafe  of  the  moon*s  right  afcenfion 
in  twelve  hours  apparent  time  per  the  Nauti- 
cal Almanac  was  «-  -         -        o    26      3  f 

The  increafe  of  the  fun's  in  the  fame  time     o      i    49*65 

Diflference  -  -  -  o    2(4    13*35 

And  12  hours  minus  this  difference  is  =  11^  35°^  46*65'; 
therefore.  As  a6"  V  :  11**  35"*  4l5*65'  : :  11"  30*  i*  to  5**  7°* 
ia%  the  corre&  difference  of  longitude  between  A  and  |3« 

By  reducing  the  three  terms  to  feconds,  and  ufing  loga« 
rithms,  the  operation  is  much  ihortened. 

In  a  book  publiflied  by  Mr.  Mackay  on  longitude  about 
fifleen  or  fixteen  years  ago,  there  is  a  rule  ^iven,  and  alfo  an 
example,  for  findmg  the  difference  of  longitude  at  land  from 
the  tranfits  of  the  moon,  but  no  demonftration.  The  rule, 
when  divefled  of  its  high->foundinj;  enunciation,  runs  thud : 

As  the  increafe  of  the  moon^  right  afcenfion  in  twelve 
hours  apparent  time  :  is  to  180°  ; :,  fo  is  any  other  obferved 
increafe  between  two  meridians  \  to  their  difiierence  of  lonci« 
tudc.  It  follows  from  this,  that  the  moon  as  weH  as  Uio 
fun  would,  in  twelve  hours  apparent  time,  pafs  over  an  are 
of  180^,  although  the  apparent  motion  of  the  moon  to  tb^ 
utefiward  in  twdve  hours,  or  180^  of  fpace,  be  lefs  than  ihal 
^  the  fun  by  fix  or  fevcu  degrees  \  ana  fo  much  error  would 
this  method  produce,  if  the  two  pUces  differed  about  18O* 
ia  longitude* 

The  above  example,  wrought  according  to  Mackay's  nile^ 
would  come  out  thus ; 

As  a6"  3* :  i»^  : :  ii"  30'1*  to        -        5**   17"*  53'7* 

But  the  correft  difference  as  above  is    -    5      7     121 


tmn^ 


Error        -        •        o    10    417 

which  amounts  to  more  than  a^%  or  150  miles,  in  a  differ- 
ence of  longitude  little  exceeding  five  hours. 

^  A  place  near  Poit-Rioyal,  in  Jamaica. 

t  By  inttrpdatkm  a6"  3 '67";  but  the  £m5tieA  of  the  (bcoad  was  not 
flujided, 

H2  Mr. 
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Mr.  Edward  Pigott  adopts  the  very  fame  rule  for  deteN 
mining  the  difference  of  longitude  between  Greenwich  and 
York,  and  dates  the  refuh  in  thfe  Pbilofophical  Tranfaftiou^ 
for  1.786,  p.  417. 

Mr.  Vince  has  inferted  this  rule  and  example  in  his  Trea- 
tifc  of  Pra£iical  Aftronomy ;  but  we  have  to  regret  that  they 
were  not  accompanied  with  a  ftriA  demonftratioli. 

The  Rev.  Mr.  Wollafton,  in  the  appendix  to  his  Fafciculus 
Aftronomicus,  publifhed  two  or  three  years  ago,  has  given 
a  rule,  without  demondration  or  example,  for  finding  the 
difference  of  longitude  from  the  moon's  tranfits,  which  pro- 
duces the  fame  error  as  Mackay's  and  Pigott's,  although 
worded  differently  from  theirs.  Mr.  Wollaflon  makes  the 
firft  term  of  his  proportion  apparent,  and  the  third  mean 
time;  this  renders  the  refiilt  erroneous.  Since  the  motion 
of  the  fun,  moon,  and  pianets  are  computed  for  apparent 
time,  and  given  fo  in  the  Nautical  Almanac,  mean  time  is 
ROt  at  all  requifite  for  refolving  the  difference  of  longitude 
either  at  fea  or  at  land.  We  mall  therefore  endeavour  ta 
apply  Mr.  Wollafton's  rule,  according  to  its  literal  meaning, 
for  finding  the  difference  of  longitude  from  the  above  ob- 
fervations. 

The  right  afcenfion  of  the  moon's  centre  on  the  meridian 
of  Greenwich  being  known,  we  can  eafily  deduce  the  mean 
and  apparent  time  correfponding  to  it;  and. in  like  manner 
the  mean  and  apparent  time  at  the  diftant  meridian  g^.  The 
apparent  and  mean  time  of  the  tranfits  of  the  moon's  centre 
over  the  meridians  of  A  and  0,  when  ftri6Uy  computed,  were 

as  follows :  Apparent  Timr.  Mean  Time. 

At  A         -  -  ii>»  a6«  47-8i»    11*^  a8«  33-5» 

At/8  .  -  "37    29-5        II    39    ii'4 

Time  later  at  |i  than  at  A    o    10    41*69        o    10    37*9 


■n 


From  the  increafe  of  the 
moon's  right  afcenfion  in 
twelve  hours        -       .    -        a6      3 

Subtraft  the  increafe  of 
the  fun's  right  afcenfion  in 
that  time  .  •  i    49«(5 


The  moon's  retardation 
in  twelve  hours       -      -        04    13*35 

*  Mean  time»  howeTer»  at  f ,  before  itt  longitude  be  known,  is  not  a 
fair  poftuiatunu    The  method  above  demonftrated  doei  sot  reciuire  ic. 

G.  L, 

Then^ 


fy  the  M(Hm*s  TranfiiSm  lot 

Then,  ^'  As  twice  the  moon's  retardation  in  twelve  hours : 
H  to  twenty-four  hours  : : 

^*  So  is  the  mean  time  later  at  |3  than  at  A  :  to  the  differ* 
ence  of  longitude  weft  from  A/* 

After  doubling  24"*  I3'35%  ^^d  alfo  12,  which  is  totally 
unneceflary,  as  the  refuTt  would  be  the  fame  if  they  Hood 
fingle,  we  ftate  the  following  proportion : 

As  48"*  7,6"j* :  24*»  t :  10™  37'9»  to— 5**  15"*  i'3*,  the  dif- 
ference of  longitude  between  A  and  /3« 

But  as  the  tnird  term  is  improperly  reduced  to  mean  time, 
we  (hall  take  the  apparent  time  above  found,  and  then  48°* 
2jfi"j* ;  24** : :  10"*  \v6^*  to— 5**  17""  J3'7*;  the  fame  as  rc- 
fults  from  Mackay*8  and  Pigott's  rules. 
^  We  (hall  only  remark,  that  5**  17°*  537*  is  the  apparent 
time  that  the  moon  took  in  pamng  from  the  meridian  of  A 
to  the  meridian  of  /8;  but  from  what  has  been  demonftrated, 
the  apparent  time  at  0  will  be  equal  to  the  difference  between 
the  increafe  of  the  fun's  and  moon's  right  afcenfion  in  that 
interval  of  apparent  time ;  for  DB,  or  24*"  13*35*  is  the  dif- 
ference for  twelve  hours,  and  therefore  by  proportion  ifi^  or 
10™  4I-69*  will  bethedifferenccforj**  17™537*;  fubtrading 
the  former  from  the  latter,  we  have  5**  7*"  12%  the  difference 
of  longitude  as  before,  and  a  clear  proof  that  the  authors 
above  mentioned  have  omitted  to  dedud  the  apparent  time 
at  the  diftant  place  or  ftation  /3,  from  the  apparent  time  at 
Greenwich. 

If  it  (hould  be  thought  eafier  to  employ  fidereal  time  in 
refolving  the  difference  of  longitude  between  A  and  /3,  let  ED^ 
the  increafe  of  the  fun's  right  afcenfion  in  twelve  hours,  be 
added  to  twelve  hours,  and  we  have  then  the  arc  of  fidereal 
timeABDE;  from  which  fubtra£ling  EB,  there  remains 
A /SB,  equal  to  the  difference  of  longitude.  By  proportion 
we  can  therefore  fay.  As  EB,  the  increafe  of  the  moon  s  right 
afcen6on  in  twelve  hours ;  is  to  A  B  D  +  D  E,  or  twelve 
hours  +  the  increafe  of  the  fun's  right  afcenfion ;  fo  is  any 
other  obferved  increafe  of  the  moon^  right  afcenfion  as  f  J3 ; 
to  the  arc  of  fidereal  time  A  /3  c;  and  if  from  this  we  fubtra£t 
t  ^,  then  A  /3  is  the  difference  of  longitude  required. 

To  apply  this  rule  for  finding  the  difference  of  longitude 
from  the  above  obfervations  and  data,  we  fay^ 

As  26"  3*  1 1%^  i°* 49-65» : :  ii°»30'i*  to  A/St  5**  i8"»  42'i» 

From  this  fubtrad  c^,  the  obferved  increafe    o  11    30-1 


"^^^ 


The  difference  of  longitude  between  A  and  ^  is  j     7    12 

Q.  E.  r. 

H  3  Although 
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« 

duces  a  foamy  eflervcfcence,  gives  out  nitrous  gas,  and  dif- 
foives.  This  folution  is  decompofed  by  water,  like  that  of 
animal  fibrous  matter,  and  the  white  precipitate  thence  re- 
fuhing  difTolves  in  ammonia^  aflfuming  a  dark  yellow  co* 
lour. 

3.  A  difcovery  of  two  new  principles  in  fulphureoas  wa- 
ters has  lately  been  made  by  Counfellor  Weftrumb,  of 
Hammeln,  who  gives  the  following  details : 

**  For  fix  years  I  have  been  exclufively  employed  in  the 
analyfis  of  fulphureous  waters.  I  have  found  an  eafy  and  en- 
tirely new  method  of  determining  what  they  contain  of 
fulphurated  hydrogen  and  carbonic  acid  gas ;  and  1  have 
difcovered  a  principle  hitherto  unknown  in  thefe  waters, 
namely,  bitumen  in  combination  with  fulphurated  hydio- 
gengas  and  hydro-fulphurated  lime.  y. I  communicate  the 
detau  of  this  aifcovery  to  M.  Wurzer.  Counfellpr  Von  Creli 
and  Profe0br  Schaub  of  Caflel  faw  at  my  houfe  thefe  new 
products.  Thefe  principles  are  found  in  the  waters  of 
Neuwdorf,  Limmen,  Rehburg,  and  Eylfe.  In  the  laft 
place,  five  fulphureous  fprings,  altogether  different  from  each 
other,  a  fpring  of  carbonic  gafeous  water,  and  one  of  frefli 
water,  are  found  in  an  extent  of  lefs  than  a  thoufand  fquare 
feet.  Near  Buckembourg,  the  capital  of  the  fmall  country 
of  Leppe,  to  which  Eylfe  belongs,  are  found  two  other  ful- 
phureous fprings  perfectly  fimilar,  one  of  which  we  founded 
to  the  depth  of  eighty  feet  without  finding  its  refervoir. 
Baths  of  mud  fimilar  to  thofe  of  St.  Amand  have  been  con- 
ftnifted  at  Eylfe :  a  very  confiderable  quantity  of  hydro-fuU 
phurated  mud,  which  may  fumifti  baths  for  feveral  cen«- 
turiets,  has  been  found  there." 

4.  A  new  gas,  fulphurated  azotic  ^s,  has  been  difcovered 
in  the  mineral  waters  of  Aix-la-Chape)le  by  M.  C.  Gim- 
bernat,  fub  direftor  of  the  mufeum  of  natural  hiftory  at 
Madrid,  who  gives  the  following  account  of  it : 

**  I  have  juft  finifhed  my  labour  on  the  analyfis  of  the 
fulphureous  waters  of  Aix-la-Chapelle.  I  have  found  that 
the  excipient  of  the  fulphur  in  thefe  waters  is  not  hydrogen, 
as  has  hitherto  been  fuppofed  and  aflerted,  but  azote.  Thefe 
waters  contain  no  fulphurated  hydrogen. 

<<  Sulphurated  azotic  gas  is  a  chemical  body,  the  ex- 
iftence  of  which  has  never  been  fufpefted.  Nature  pre- 
fents  it  in  abundance  in  the  mineral  waters  of  this  country. 

*'  Befides  fulphurated  azote,  thefe  waters  contain  a  creat 
deal  of  pure  and  free  azote  interpofed^  and  \jx  the  lemi* 
cafeous  flate,'* 

^  5- Wc 
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5.  We  afe  informed  by  Mr.  Paul  of  Geneva  (now  in  Lon- 
don) that  water  holding  fulphate  of  lime  in  lolution,  and 
impregnated  under  preflure  with  hydrogen  gas,  of  which  it 
can  take  up  about  one-fourth  of  its  volume,  after  (landing 
flopped  up  for  about  three  months,  on  being  opened  was 
found  to  contain  fulphurized  hvdrogen  gas.  This  has  been 
repeated  feveral  times  with  the  fame  refult.  In  diftilled 
water  not  impregnated  with  fulphate  of  lime,  the  hydrogen 
gas  undergoes  no  change. 

How  is  the  fulphurized  hydrogen  ga^  produced  ?  There  is 
plainly  a  decompofition  efTeded,  not  merely  of  the  fulphate 
of  lime,  but  of  the  fulphuric  acid,  which  parts  with  a  portion 
of  its  fulphur. — What  becomes  of  the  oxygen?  Does  it 
join  the  hydroget),  and  form  water  ? 

The  hydrogen  gas  made  ufe  of  in  the  above  experiments 
was  procured  from  the  decompofition  of  water,  by  applying 
it  to  iron  expofed  to  a  high  temperature.  When  ootained  by 
means  of  fulphuric  acid,  water,  and  iron,  in  the  humid  way, 
it  has  a  different  flavour,  fomewhat  hepatic. 

6.  Mr.  Paul  has  mentioned  to  us  another  circumdance, 
which  deferves  to  be  made  known.  Water  impregnated  with 
hydrogen  gas  is  extremely  injurious  in  dropfical  complaints. 
A  gentleman  labouring  under  the  dropfy  was  cured  by  drink- 
ing water  impregnated  with  oxygen  gas ;  but  during  the 
eure  his  fervant  oy  midake  had  purchafed  fome  hydrogen 
water.  In  lefs  than  24  hours  his  malady  returned  :  on  find- 
ing out  the  caufe,  and  having  recourfe  to  the  oxygenated 
water,  the  mifchief  was  fpeedily  remedied. 

ANIMAL    GALVANISM. 

Some  curious  Galvanic  experiments  were  ma^le  on  Febru* 
ary  18,  by  profeflbr  Aldini,  in  Dr.  Pearfon's  Ie£lure- rooms. 
They  were  by  far  more  intereding  and  fatisfaflory  than  any 
we  have  yet  noticed  on  animals,  owing  to  the  pains  taken  to 
procure  the  fitted  fubje£ls  for  the  operations.  They  were 
^  mdituted  in  the  prefence  of  his  excellency  the  ambaflador  of 
France  general  Andreoffi,  lord  Pelham,  lord  Roxburgh,  lord 
Cadlereagh,  lord  Hervey,  the  honourable  Mr.  Upton,  Mr. 
Cholmondely,  Mr.  Anchora,  Mr.  Elliot,  and  feveral  other 
gentlemen  of  rank.  The  profeflbr  was  aflided  ably,  as  on 
former  occafions,  by  Mr.  Carpue,  Mr.  Cuthbertfon,  and  Mr. 
Hutchins. 

Among  other  important  fafls,  it  was  deciflvely  fliown, 
I.  That  a  vital  attraction  fubfids  between  a  nerve  and 
mufcle :  for  the  fufpcnded  fciatic  nerves  of  a  frog,  after  de« 

taching 


94  ^^*  ^^^^^  Galvanic  jifyparatus. 

Uching  the  fpinei  being  brought  near  the  intercoflal  mofclea 
of  adogy  while  the  affiftant  who  held  the  frc^  didj  with  his 
other  hand,  touch  the  mufcles  of  the  thigh  of  the  dog,  (thus 
forming  a  circle) ;  in  this  fituation,  the  nerves  fufpended  ap- 
proachedj  and  came  into  conta&  with  the  mufcle>  as  evidently 
as  a  filken  thread  is  attraded  by  fealing-wax. 

2.  The  heart  of  a  rabbit  was  exciied  to  a£iion  in  a  little 
time  after  the  animal  was  killed ;  but  vitality  difappeared 
much  fooner  than  in  the  other  mufcles  :  fo  that  this  organ  is 
the  frimumy  and  not>  as  Harvey  aflerted,  the  ultimum  moriens^ 
The  lungs,  liver,  and  fpleen  could  not  be  excited  to  action, 
even  immediately  after  the  animal  was  killed. 

3.  The  mod  important  fa&  of  all  was  that  of  exciting 
contractions  by  making  a  circle  of  nerves  and  mufcles  of  dit^ 
ferent  animals,  without  any  metallic  ei^citer  or  conduQors. 

4.  The  head  of  an  ox,  recently  decapitated,  exhibited 
a(loni(hing  effeAs :  for,  the  tongue  being  drawn  out  by  a 
hook  fixed  into  it,  on  applying  the  exciters,  in  fpite  of  the 
flren^h  of  the  afliftant  the  tongue  was  retracted,  10  as  to  de- 
tach itfclf,  by  tearing  itfelf,  from  the  hook :  at  the  fame  time 
a  loud  noife  ifiued  m>m  the  mouth  by  the  abforption  of  airp 
attended  by  violent  contortions  of  the  whole  head  and  eyes. 

After  the  exhibition  of  thefe  phenomena  of  Galvanifm, 
which,  among  other  philofophers,  particularly  occupy  the 
attention  of  the  Firft  Conful,  the  company  partook  of  an  ele- 
gant dejeuns  and  a  ctmvtrfaxitmt  in  Dr.  Pearfon'd  houfe. 


XVII.  De/cription  of  Mr^  Pepys'?  large  Galvanic 

Apparatus. 

JVlR.  PEPYS  jun.  has  lately  conftruaed  the  moft  powerful 
Galvanic  apparatus  that  has,  we  believe,  been  yet  produced, 
of  which  we  (hall  endeavour  to  give  our  readers  lome  idea. 
It  coniifts  of  60  pairs  of  zinc  and  copper  plates  difpofed  in 
two  troughs  condrtidcd  on  Mr.  Cruickfliank's  plan,  but 
with  fome  accompanying  arrangements  which  are  extremely 
convenient  and  uieful.  That  our  defcription  may  be  the  bet- 
ter  underftood,  we  refer  to  a  view  of  the  apparatus,  Plate  L 

A  A.  The  two  troughs,  each  confiding  of  30  pairs  of  plates. 
The  plates  are  cemented  into  troughs  made  of  mahogany, 
properly  vamiflied  to  ftand  the  a£tion  of  the  fluids  which 
may  be  introduced  into  the  cells  between  the  plates.  The 
plates  are  each  6  inches  fquare,  or  contain  ^6  fquare  inches 
of  furface  on  each  lide ;  and  that  they  may  be  able  to  conti« 
6  nue 
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nue  in  ufe  for  a  confiderable  time  even  with  the  application 
of  ftrong  aciduli>u8  liquors^  they  are  made  of  fuch  a  thicknefa 
ihateacn  pair  weighs  four  pounds.  The  troughs  are  furniflied 
with  pivots  at  each  end,  by  which  they  reft  on  the  bar  B  of 
the  table  into  which  the  whole  apparatus  is  framed:  on 
thefe  pivots,  which  are  fo  placed  as  to  throw  the  centre  of 
eravity  of  the  troughs  below  them,  the  troughs  revolve  when 
It  is  neceflary  to  empty  the  cells. 

C.  A  japanned  iron  tray  or  receiver,  capabfe  of  hold^ 
ing  the  contents  of  the  cells  of  the  troughs  when  they  are 
emptied. 

D.  A  range  of  (ix  funnels  made  of  tin,  the  diftances  of 
the  tubes  of  which  are  fo  adjufted  thai  they  enter  (ix  of  the 
ceils  of  the  troiighs  at  once. 

£.  A  tin  veflel  having  fix  diftin6t  cells  with  fpouts,  each 
capable  of  containing  the  exA£l  quantity  of  fluid  necefTary  to 
fill  a  cell  of  the  trough. 

By  means  of  the  funnel  D  and  veflTel  E,  the  trourhs 
are  filled  with  very  little  trouble,  no  more  being  neceuary 
than  to  fill  the  veflcl  £  by  clipping  it  into  the  fluid  or  acid, 
and  then  emptying  it.  by  the  (pouts  correfponding  with  the 
divifions  in  the  (Vinnel  D,  into  the  latter,  the  pipes  of  which 
are  placed  in  the  correfponding  ceils  of  the  troughs. 

FF  the  two  prime  conduAors,  being  two  hrafs  rods  with 
fliouiders.  They  pafs  through  holes  in  the  top  of  the  table 
(which,  to  (how  the  arrangement  of  the  troughs,  appears 
elevated  in  the  engraving)  into  the  end  cell  of  each  trough. 

GG  two  metainc  conduftors,  each  confifting  of  two  parts 
joined  by  fockets^  and  each  having  a  focket  which  fits  upon 
the  prime  conduAors  FF.  By  this  contrivance  they  are 
movable  in  any  diredlion  requirecl  in  the  experiments. 

H  H  two  (hallow  ve(rels  made  of  tin,  with  tubes  under- 
neath, by  means  of  which  they  can  be  placed  on  the  tops  of 
the  condu&ors.  When  filled  with  water  they  are  found  con*- 
vcnient  for  giving  the  Galvanic  (hock  in  a  very  perfe£l  man«- 
ner,  and  for  other  experiments. 

I,  an  arch  of  metal  to  unite  the  troughs  at  their  further 
4nds. 

When  the  cells  are  filled,  the  troughs  conne£led  by  the 
ttietallic  arch,  the  top  or  lid  (hut  down,  and  the  prime  con- 
duAors  put  in  their  places>  the  apparatus  forms  a  Galvanic 
table  free  from  any  incumbrance,  and  extremely  well  adapted 
for  every  experiment  in  Galvanifm. 

On  the  21ft  of  February,  with  a. number  of  fcientific  gen- 
tlemen^ we  witnelTed  a  trial  of  this  apparatus.    The  experi- 
ments 
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ments  made  by  Mr.  Pepys  on  ihe  deflagration  of  metals  were 
the  moft  brilliant  and.fplendid  we  ever  oeheld. 

The  troughs  were  filled  with  32  pounds  of  water  mixed 
with  two  pounds  of  concentrated  nitrous  acid.  With  this 
charge- 
Iron  wires  of  ^^v  to  /v  of  an  inch  in  diameter  were  defla- 
grated with  great  fplendour.  A  number  of  the  fmall  ones 
twifled  together  produced  fomewhat  like  a  little  bruih :  a 
pleafing  appearance  in  deflagration. 

Charcoal  of  box  wood  was  not  only  deflagrated  at  the 
place  of  contact,  but  remained  permanently  red  hot  for  near 
two  inches  in  length. 

Lead  foil  burnt  with  great  vividnefs,  becoming  red  hot, 
and  emitting  a  fmall  volcano  or  adjutage  of  red  fparks  along 
with  the  flame. 

Tin  foil  burnt  with  great  fplendour^  with  fmoke  and 
fparks. 

Dutch  leaf  or  brafs  foil  deflagrated  vividly^  with  fmoke 
and  a  profufion  of  fparks. 

Silver  leaf  burnt  with  an  intenfe  vivid  green  light:  no 
fparks,  but  much  fmoke  or  fume. 

Gold  leaf  deflagrated  with  bright  white  light  and  fmoke. 

Tin  wire,  i-eiehth  of  an  inch  in  diameter,  fufed,  burnt, 
and  oxidated,  wiUi  great  fplendour. 

Platina  wire,  i-fixteentn  of  an  inch  in  diameter,  became 
led  hot,  white,  and  iufed  into  globules  at  the  contact. 

Gunpowder,  phofphorus,  and  inflammable  fubflances,  are 
inftantly  fired  by  contaft  with  condudlors  armed  with  char- 
coal. 

The  Galvanic  power  was  capable  of  deflagrating  charcoal, 
after  paflSng  through  fixteen  perfons  with  wetted  hands 
joined. 

The  bed  method  of  fliowing  thefe  experiments  is  by  in- 
troducing into  an  earthen  plate  filled  with  clean  mercury, 
one  of  the  prime  conductors.  The  other  conduClor  may  be 
then  mounted  with  the  feveral  fubflances  to  be  tried.  The 
leaves  and  laminae  of  metal  eafily  adhere  to  it  by  wetting. 
Wires  may  be  twifled  round  it,  and  will  alfo  ferve  to  bind 
other  fubftances  to  it. 

The  power  of  this  large  trough  was  fo  great  as  to  keep 
up  the  deflagrations  and  combuftioa  without  iniermiffion. 
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XVriL  An  Ejffay  on  the  Method  of  determining  the  Difference 
of  Longitude  between  Places  at  Land,  from  the  obferved 
Tranfits  of  the  Moon  over  their  Meridians;  with  a  De* 
mon/iration  and  Example.    By  Mr.  Gavin  Lowe  *. 

Ea  ell  methodorum  (implicinimaruni  ratio  atque  natura,  ut  poftremae  in 
tocmem  vcoianc,  et  nili  obftinatiore  animo,  nc  vcniant  quidem. 

BOSCOYICH. 

xxLTHOUGH  the  method  of  determining  the  difierence 
tof  longitude  at  fea  from  the  lunar  obfervations  has  been  ac- 
turately  laid  down  by  Dr.  Mafkelyne  and  other  able  nautical 
aftronomers^  it  bas^  however^  happened  that  feveral  writers 
on  longitude  and  aftronomy  have,  in  the  courfe  of  the  laft 
twenty  years,  given  rules  for  finding  the  difference  of  longi* 
tude  at  land  from  the  moon's  tranfits^  either  fo  erroneous  or 
imperfed^  that  the  adoption  thereof  nii^ht  do  a  ferious  injur/ 
both  to  navigation  and  geography :  they  have  given  exam- 
pies,  but  no  oemonftrations ;  or  at  leaft  fuch  obfcure  and  im- 
)>erfed  ones,  as  prove  that  they  had  not  a  clear  conception 
of  the  matter. 

It  is  for  thefe  reafons  that  the  following  demonftration  of 
a  rule  both  eafy  and  accurate  for  finding  the  difference  of 
longitude,  is  now  propofed.  The  data  are  the  obferyed  in- 
creafe  of  the  moon's  right  afccnfion  in  pafling  from  the  firft 
to  the  fecond  meridian,  and  the  increafe  of  the  fun's  and 
moon's  right  afcenfion  in  twelve  hours  apparent  time,  which 
may  be  bad  from  the  Nautical  Almanac. 

DSMONSTRATION. 

Let  the  circle  ABC  reprefent  the  equator,  P  its  pole,  and 
A  PD  the  fird  meridian,  as  that  of  Greenwich.  Suppofe  that 
the  centres  of  the  fun,  the'moon,  and  a  fixed  ftar  are  on  that 
meridian  at  the  fame  moment  of  time  as  reprefented  at  A, 
and  that  they  move  from  thence  to  the  weflward  with  their 
refpedive  velocities,  the  earth  being  confidered  as  at  reft. 
Then,  after  twelve  hours  apparent  time,  the  fun  will  be  at  D^ 
the  oppofite  point  to  A,  or  i8o^  diflant  from  it ;  but  the  fixed 
iiar,  moving  in  appearance  over  a  greater  fpace  tlian  iSo""  in 
twelve  hours  apparent  time,  will  be  at  E;  while  the  moon, 
with  a  motion  apparently  flower  than  the  fun  and  the  ftar, 
will  appear  after  twelve  hours  at  the  point  B,  or  on  a  meri^* 
dian  B  P.    But  E  D  is  the  diftance  ot  the  fun  from  the  fiar 
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after  an  interval  of  twelve  hours  apparent  time,  and  £B  the 
diiiance  of  the  moon,  or,  in  other  words,  the  iticreafe  of  theit 
k'efpeftive  right  afcenfions :  and  fince  ED  and  EB  are  known 
from  the  Nautical  Almanac,  if  we  fubtra£l  the  firft  from  the 
lad,  we  have  D  B,  equal  to  the  difference  between  the  in- 
creafe  of  the  fun's  and  moon's  right  afcenlion  in  twelve 
hours  apparent  time.  Now  the  difference  of  longitude  be- 
tween the  two  meridians  A  P  and  B  P  is  the  arc  A  /3B,  equal 
to  A^D  lefs  the  arc  D6;  that  is,  equal  to  180°  lefs  the  dif- 
ference between  the  increafe  of  the  fun's  and  moon's  right 
afcenfion  in  twelve  hours:  and,  (ince  the  increafe  of  the 
moon's  right  afcenfion  from  the  time  of  its  palling  the  me- 
ridian A  P  to  the  time  of  its  pafling  B  P  is  known  from  ob- 
ftervation,  and  equal  to  EB,  we  can  make  the  following  pro- 
portion for  finding  the  difference  of  longitude  between  any 
•other  two  meridians,  A  P  and  0  P,  from  the  obferved  increaie 
^  the  moon's  right  afcenfion  f  0. 

As  £B  :  A|3D— D  B  : :  t /3 :  A0  the  difference  of  longi- 
tude ;  or,  in  more  familiar  language,  as  the  increafe  of  the 
moon's  right  afcenfion  in  twelve  hours  apparent  time  is  i6 
180^  or  12"  lefs  the  difference  between  the  increafe  of  tht 
fun's  and  moon's  ri^ht  afcenfion  in  that  time  : :,  fo  is  any 
other  obferved  increaie  of  the  moon's  right  afcenfion  between 
two  meridians  :  to  their  difference  of  longitude.     Q.  £«  D.* 

If  the  increafe  of  the  moon's  right  afcenfion  in  twelve  hours 
were  uniform,  or  fuch  that  equal  parts  of  it  would  be  pro- 
duced in  equal  times,  the  above  rule  would  be  flri£lly  accu« 
rate;  but  as  that  increafe  arifes  from  a  motion  continually 
accelerated  or  retarded,  and  feldom  uniform  but  for  a  fhort 
fpace  of  time,  it  will  therefore  be  necelTary  to  find  the  mean 
increafe  of  the  mocm's  right  afcenfion  when  it  is  at  the  inter- 
tHediate  point  between  A  and  0,  in  order  to  determine  their 
difference  of  longitude  with  the  ereatefl  precifion ;  and  for 
that  purpofe,  Taylor's  Tables  of  becond  Difference  are  very 
ufeful. 

EXAMPLE. 

April  the  8th,  1800,  the  tranfit  of  the  moon's  firil  limb 
was  obferved  at  the  royal  obfervatory  (A) ;  and,  allowance 
being  made  for  the  error  of  the  clock,  its  right  afcenfion 
was  -  -  -  -  12^  35™  iS'aa* 

Add  the  time  that  the  moon's  femi- dia- 
meter took  to  pafs  the  meridian  -  01       8*38 

Right  afcenfion  of  the  moon's  centre         12    36    z6'6 

*  Demonftrated  for  the  fitH  time  by  the  author  in  1770. 

On 
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Brought  over      tof^  36°*  %6'6^ 

On  a  meridian  (0  ♦)  far  to  the  weftward 
the  tranfit  of  the  moon's  firft  limb  was  ob*- 
ferved  the  fame  day,  and  being  reduced  to     / 
the  centre,  its  right  afcenfion  was        -         la    47     56*7 

Increafe  of  right  afcenfion  between  A 
and/3  •*  -  -  -  o    it    30*2 

The  increafe  of  the  moon*s  right  afcenfion 
in  twelve  hours  apparent  time  per  the  Nauti- 
cal Almanac  was  «-  -         -        o    d6      3  f 

The  increafe  of  the  fun's  in  the  fame  time     o      i     49*65 

Difference  -  -  -  o    0,4    13*35 

And  1%  hours  minus  this  difference  is  =  11^  35°^  46*65'; 
therefore.  As  a6"  V  :  11**  35"*  4i5'65'  : :  11"  30*  i*  to  5**  7°* 
ia%  the  corre£^  difference  of  longitude  between  A  and  g. 

By  reducing  the  three  terms  to  feconds,  and  ufing  loga« 
rithms,  the  operation  is  much  ihortened. 

In  a  book  publifhed  by  Mr.  Mackay  on  longitude  about 
fifteen  or  fixteen  years  ago,  there  is  a  rule  ^iven,  and  alfo  an 
example,  for  findmg  the  difference  of  longitude  at  land  front 
the  tranfits  of  the  moon,  but  no  demonilration.  The  rule, 
when  dtvefled  of  its  high->foundinj;  enunciation,  runs  thud ; 

As  the  increafe  of  the  moon^  right  afcenfion  in  twelvf 
hours  apparent  time  :  is  to  180°  : :,  fo  is  any  other  obferved 
increafe  between  two  meridians  i  to  their  di£ierence  of  longi« 
tudc.  It  follows  from  this,  that  the  moon  as  weH  as  tat 
fun  would,  in  twelve  hours  apparent  time,  pafs  over  an  are 
of  180'',  although  the  apparent  motion  of  the  moon  to  tb^ 
uteflward  in  twdve  hours,  or  180^  of  fpaoe,  be  lefs  than  ihal 
^  the  fun  by  fix  or  fevcn  degrees  §  ana  fo  much  error  would 
this  method  produce,  if  the  two  places  differed  about  180* 
ia  longitude. 

The  above  example,  wrought  according  to  Mackay's  rule^ 
would  come  out  thus : 

As  i»6°*  3* :  i»^  : :  ii"  30*i»  to        -5^  17"*  53*7* 

But  the  correft  difference  as  above  is    -    5       7     121 
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Error        -        •        o    10    41*7 

which  amounts  to  more  than  a^  °,  or  150  miles,  in  a  differ- 
ence of  longitude  little  exceeding  five  houn$« 

*  A  place  near  Port-Rioyal,  m  Jamaica. 

t  By  ittttrpdatkm  a6"  3*67";  but  the  £m£tieA  of  the  (bcoad  was  not 

Hi  Mr. 
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Mr.  Edward  Pigott  adopts  the  very  fame  rule  for  delef- 
mining  the  difference  of  longitude  between  Greenwich  and 
York,  and  dates  the  refult  iii  thb  Pbilofophical  Tranfaftious 
for  1.786,  p.  417. 

Mr.  Vince  has  inferted  this  rule  and  example  in  his  Trea- 
trfe  of  Pra£iical  Aftronomy ;  but  we  have  to  regret  that  they 
were  not  accompanied  with  a  AnQ,  demonftfatioli. 

The  Rev.  Mr.  Wollafton,  in  the  appendix  to  his  Fafciculus 
Aftronomicus,  publifhed  two  or  three  years  ago,  has  given 
a  rule,  without  demonftration  or  example,  for  findmg  the 
difference  of  longitude  from  the  moon's  tranfits,  which  pro- 
duces the  fame  error  as  Mackay's  and  Pigott's,  although 
worded  differently  from  theirs.  Mr.  Wollaflon  makes  tne 
firft  term  of  his  proportion  apparent,  and  the  third  mean 
time ;  this  renders  the  refult  erroneous.  Since  the  motion 
of  the  fun,  moon,  and  planets  are  computed  for  apparent 
time,  and  given  fo  in  the  Nautical  Almanac,  mean  time  is 
ROt  at  all  requifite  for  refolving  the  difference  of  longitude 
either  at  fea  or  at  land.  We  mall  therefore  endeavour  ta 
apply  Mr.  Wollafton's  rule,  according  to  its  literal  meaning, 
for  nnding  the  difference  of  longitude  from  the  above  ob- 
fervations. 

The  right  afcenfion  of  the  moon's  centre  on  the  meridian 
of  Greenwich  being  known,  we  can  eafily  deduce  the  mean 
and  apparent  time  correfponding  to  it ;  and.  in  like  manner 
the  mean  and  apparent  time  at  the  diftant  meridian  d^.  The 
apparent  and  mean  time  of  the  tranfits  of  the  moon's  centre 
over  the  meridians  of  A  and  /I,  when  ttiiOly  computed,  were 

as  follows :  Apparent  Timr.  Mean  Time. 

At  A         -  -  ii*»  a6"*  47*8i»    ii'^  aS"  33'5» 

At/8  -  -  "37    29-5        II    39    II-4 

Time  later  at  |i  than  at  A    o    10    41*69        o    10    37-9 


■n 


From  the  increafe  of  the 
moon's  right  afcenfion  in 
twelve  hours        -       .    -        a6      3 

Subtraft  the  increafe  of 
the  fun's  right  afcenfion  in 
that  time  .  ..  x    49'(5 


The  moon's  retardation 
in  twelve  hours       •      -        24    13*35 

^  Mean  time*  however*  at  $,  before  itt  longinide  be  known)  is  not  a 
fair  poftuiatunu    The  method  above  demonftrated  doei  not  reciuire  it. 

G.  L. 

Then^ 
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Then^  ^'  As  twice  the  moon^s  retardation  in  twelve  hours : 
H  to  twenty-four  hours  : : 

^*  So  is  the  mean  time  later  at  |3  than  at  A  :  to  the  differs 
ence  of  longitude  weft  from  A/* 

After  doubling  %\^  13*35%  ^nd  &Ifo  T2,  which  is  totally 
tmneceifary,  as  the  refuTt  would  be  the  fame  if  they  flood 
fingle,  we  ftate  the  following  proportion : 

As  48"*  267* :  24**  1 :  10"  37*9'  to— 5*^  15"  i'3%  the  dif- 
ference of  longitude  between  A  and  /3« 

But  as  the  third  term  is  improperly  reduced  to  mean  time, 
we  (hall  take  the  apparent  time  above  found,  and  then  48°^ 
26*1*  s  24** : :  10™  4i'69»  to— 5**  17™  J37*i  the  fame  as  rc- 
fults  from  Mackay's  and  Pigott's  rules. 
^  We  (hall  only  remark,  that  5**  17°*  53'7'  is  the  apparent 
time  that  the  moon  took  in  pamng  from  ttie  meridian  of  A 
to  the  meridian  of  |3;  but  from  what  has  been  demonftrated, 
the  apparent  time  at  0  will  be  equal  to  the  difft^rence  between 
the  increafe  of  the  fun's  and  moon's  right  afcenfion  in  that 
interval  of  apparent  time ;  for  DB,  or  24°*  13*35'  is  the  dif- 
ference for  twelve  hours,  and  therefore  by  proportion  ifiy  or 
10™ 4i*69*  will  be  thedifference for 5**  17™  53'7';  fubtrafting 
the  former  from  the  latter,  we  have  5**  7"  12%  the  difference 
of  longitude  as  before,  and  a  clear  proof  that  the  authors 
above  mentioned  have  omitted  to  dedud  the  apparent  time 
at  the  diftant  place  or  ftation  /3,  from  the  apparent  time  at 
Greenwich. 

If  it  (hould  be  thought  eaiier  to  employ  (idereal  time  in 
refolving  the  difference  of  longitude  between  A  and  /3,  let  ED, 
the  increafe  of  the  fun's  right  afcenfion  in  twelve  hours,  be 
added  to  twelve  hours,  and  we  have  then  the  arc  of  fidereal 
time  A  B  D  E ;  from  which  fubtra£ling  E  B,  there  remains 
AjSB,  equal  to  the  difference  of  longitude.  By  proportion 
we  can  therefore  fay,  As  EB,  the  increafe  of  the  moon's  ri^ht 
afcen6on  in  twelve  hours ;  is  to  A  B  D  +  D  E,  or  twdve 
hours  +  the  increafe  of  the  fun's  riffht  afcenfion ;  fo  is  any 
other  obferved  increafe  of  the  moon^  right  afcenfion  as  f  J3 ; 
to  the  arc  of  fidereal  time  A  /3  c;  and  if  from  this  we  fubtra^ 
t  ^,  then  A  /3  is  the  difference  of  longitude  required. 

To  apply  this  rule  for  finding  the  difference  of  longitude 
from  the  above  obfervations  and  data,  we  fay, 

As  26"  3*  1 12**  1"*  49*65' : :  ii"jo-i»  to  A ^t  5*^  18"  42* i' 

From  this  fubtrad  ej8,  the  obferved  increafe    o  11    30*1 

The  difference  of  longitude  between  A  and  jS  is  j     7    12 

Q.  E.  r. 

H  3  Although 


tot       LongiUide  deUrmimi  fy  the  MoofCs  Tran/its, 

Although  we  can  ftfely  truft  to  the  accura^  of  the  ob- 
fervations  at  the  royal  oblervatory,  yet,  at  thediftant  ftation  ^% 
great  attention  muft  be  paid  in  adjufting  the  tranfit  inftru- 
ment  truly  to  the  meridian^  and  taking  care  that  it  be  perfe£k 
in  collimation  before  the  moon's  traufit  be  obferved  there ; 
and  alfo,  that  correct  time  be  deduced  as  foon  before  or  aftei 
the  moon's  tranfit  as  pofiible,  from  obferving  the  meridian 
paflage  of  one  or  more  of  the  thirty-fix  ftars,  whofe  right  af- 
cenfions,  after  a  long  feries  of  obfervations,  have  been  afcer** 
iained  by  the  Afironomer  Royal  with  the  greateft  precifion« 


E   D 


In  order  to  put  the  above  method  to  the  teft  of  experiment^ 
a  number  of  tranfits  of  the  moon's  firft  limb  were  obferved 
manv  vears  ago  at  a  place  a6  feconds  of  time  weft  from  the 
royal  obfervatory,  with  a  fmall  portable  tranfit  inftrument 
made  by  that  eminent  artift  Mr.  Edward  Troughton,  of  Fleet- 
ftreet.  It  had  a  telefcope  ao  inches  long,  a  treble  objeft- 
glafs,  and  the. price  only  ao  guineas.  When  the  obfervationa 
at  Greenwich  were  publiflied,  all  thofe  that  were  made  on 
the  fame  days  at  both  places  were  employed  to  determine  the 
difference  of  longitude,  and  the  mean  refult  of  four  or  five 
correfponding  obfervations  gave  it  true  to  two  feconds  of  time. 

This  is  only  mentioned  to  (how,  that  with  fmall  tranfit  in- 
firuments  well  conftruded^  and  due  attention  paid  to  their 

•adjuft- 
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tdjuftmeots^  obfervations  may  b«  made  fafficiently  accurate 
for  anfwering  the  ends  of  pra&ical  aiironomy. 

We  expea  foon  to  have  the  lunar  tables  brought  to  a 

S eater  degree  of  perfeAion,  by  applying  certain  equation9 
at  have  been  lat^y  difcovered,  ana  by  which  thofe  pur^ 
pofes  will,  of  courfe,  be  more  fuccefsfully  promoted.  It  19 
alfo  much  to  be  wiflied  that  the  moon's  iranfits  were  as  affi^ 
duoufly  obferved  by  public  and  private  aftronomers  in  every 
country  as  they  are  at  the  royal  obfervatory  in  this,  and  from 
time  to  time  commuaicated  to  the  public  at  large. 

It  fometimes,  but  not  very  frequently,  happens,  that  fa* 
vourable  weather  will  permit  one  fiftronomer  to  obferve  four 
tranfits  of  the  moon  over  his  meridian  in  the  fame  number 
of  fucceeding  days.  If  another,  or  indeed  a  hundred  others, 
ihould  obferve  only  one  or  two  on  any  of  thofe  days,  whether 
at  the  neareft  or  remoteft  ftations  from  the  firft  meridian ; 
fuch  obfervations  are  of  ereat  value,  and  afford  the  very  beft 
means  of  finding  the  difference  of  longitude  with  accuracy, 
becaufe  the  errors  of  the  lunar  tables  are  thereby  completely 
obviated. 

Paradife  Row,  Ifliagton, 
February  i^  1S03. 


11       J  J  '  3SE 


-  ^  -  -^  -  -  -  -  - 


XIX*  On  ttfi  Preparation  of  the  Hyacintbus  nonfcriptus^  or 
common  Blue^Bellj  as  a  Subjiitute  for  Gum^ Arabic.  By 
Mr.  Thomas  Willis,  (jfUme* Street y  London^^ 

In  the  year  17949  whilft  eolle£ling  plants  in  a  wood  for 
botanical  fpecimens,  I  obferved  that  the  root  of  the  byactn^ 
thus  nan  fcriptue,  the  plant  commonly  called  blue-bells,  or 
hare-bells,  was  extremely  mucilaginous;  and,  oq  tailing  it, 
I  difcovered  only  a  very  flight  pungency.  I  colle£l^d  a  pound 
of  the  bulbs,  and,  after  flicmg  ancldrying  them  before  a  fire, 
they  yielded  about  four  ounces  of  powder.  .  I  thought  that, 
by  Keepings  the  powder  fome  time,  the  little  acridn^s  might 
go  off,  as  It  does  in  the  arum- root  )x>wder.  I  tafted  it  about 
fix  months  after,  and  found  it  perfedly  infipid.  I  concluded 
it  mi|;ht  be  rendered  ufeful  for  food  or  nouri(hment,  b^t  at 
that  time  purfued  the  matter  no  further. 

In  the  fpring  of  1800,  gum-arabic  having  been  a  long 
time  very  dear,  and  likely  to  continue  fo,  T  thought  this 
mncilaginous  root  might  anfwer  fome  of  its  ptirpofes  for  ex- 
ternal ufe.    I  therefore  procured  feven  |)ounds  and  a  half  of 

•  From  the  'troMjaQionpof  ibe  Society  for  the  Etnomngemmt  of  Ar/s,isfi\ 
Yol.  XX •!  who  YOttd  a  filler  medal  to  the  auihor  for  hi^  commuuipation. 

H  4  the 
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the  bulbs,  which,  when  Sliced  and  dried,  produced  two  pounds 
of  powder.  Being  foon  afterwards  in  company  with  Mr. 
Charles  Taylor,  fccretary  to  the  Society  of  Arts,  &c.  I  men- 
tioned to  him  that  I  had  difcover^  a  root  which  gr^w  in 
great  plenty  in  this  kingdom,  yielded  a  very  (Irong  mucilage, 
and  which  I  imagined  would  anfwer  the  purpofes  of  gum- 
arabic  in  fome  of  the  manufiai£tories.  He  faid,  if  I  pleafed, 
he  would  fend  fome  of  it  down  to  Manch^fter,  to  be  tried  by 
the  calico-printers. 

Three  or  four  ounces  of  the  powder  were  given  him,  and 
fent  down  there :  he  was  informed,  upon  trial,  that  it  an- 
fwered  the  purpofes  of  fixing  the  calico- printers'-  colour9 
eoually  as  well  as  gum-arabic;  and  in  the  fame  proportion^ 
or  an  ounce  and  a  half  of  the  powder  to  four  ounces  of  the 
mordant.  Mr.  Taylor  received  the  famples  of  the  printed 
cottons  on  which  it  had  been  ufed. 

On  the  15th  of  January  1801  I  fumifbed  Mr.  Taylor  with 
eight  ounces  mor<  of  the  powder;  but  have  not  fiiice  hear4 
the  refult. 

As  this  root  can  be  eafily  procured,  and  ufed  at  alefs  price 
than  gum-arabic  has  been  fold  for  feveral  years  pad,  I  think 
it  may  be  rendered  of  great  utility;  and  the  Society  of  Arts, 
&C.,  by  patronizing  it,  may  be  the  means  of  making  it  a 
public  oenefit. 

Care  (hould  be  taken,  and  advice  given,  that  the  woods 
{hould  not  be  left  dcftitute  of  the  roots ;  and  it  would  be  ad- 
vifeable  to  offer  premiums  for  cultivating  the  roots  and  oifr 
fets,  as  they  are  very  increafing.  By  fuch  means  a  conftani 
fupply  may  be  had,  if  the  roots  anfwer  the  intended  purpofes. 

I  oo  not  prefume  to  oifer  any  thing  refpe£iing  the  mode  in 
which  the  iociety  may  think  proper  to  divulge  the  difcovery, 
and  promote  the  ufe  of  .thete  roots ;  but  I  imagine,  that  if 
the  roots  are  bruifed  and  ufed  frefh,  they  would  anfwer  the 
purpofe  better  than  when  dried  and  powdered ;  and  as  it  is 
now  a  proper  time  of  the  year  for  takmg  them  up,  and  will 
continue  to  be  fo  for  two  months,  I  wifh  that  the  difcovery 
may  be  made  known  as- foon  as  poflible. 

I  have  fent  you  fpecimens  both  of  the  dried  roots  and  pow* 
der,  that  they  may  be  feen  at  the  fociety's  rooms  by  the  ca- 
lico-printers. Wnat  I  have  done  have  oeen  fcorched  a  littk 
in  drying;  but  the  colour  would  be  much  better,  if  proper 
care  was  taken  in  drying  them.     T  am,  &c. 

Lime-ftrect,  ThOMAS  WxLLIS. 

liflarch  17,  i$os. 

From  the  trials  made  before  the  committee  with  this  pow- 
der with  hot  and  cold  water,  from  famples  of  the  printeo  cot- 
ton 
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torn  prodaced  which  had  been  printed  therewith  inftead  of 
gum-fenegaly  and  from  experiments  made  in  Manchefter,  it 
appears  that  the  fyacintbus  rum  fcriptus  may^  in  many  cafes^ 
\ic  fQund  a  ufeful  fubfiitute  for  gum-arabic. 


i     ii 
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XX.    Qn  tbf  Eduhqration  of  Fi/h-rOil,     By  Robert 

DossiE^  £/q.* 

]Sixplanatkn  of  the  PrincifUs  on  u/bicb  tbe  Purification  of 
R/b'Oil  nufy  bs  fprformei^  and  of  tbe  XJfn  to  wbicb  it  is 
applicabhm 

X  HAT  the  foetid  fm^ll  of  fiflif^oil  is  chiefly  owinjg  to  pa« 
^trefa&ion,  it  is  unneceflary  to  (how;  but,  though  this  be  tbe 
principal  caufe,  there  is  another  likewife,  which  is,  ufiion,  or 
ouming  the  oil,  occalioned  by  the  ftrong  heat  emploved  for 
the  extrading  it  from  the  Uubber  of  the  larger  fi(n,  and 
which  produces  a  firong  empyreumatio  fcent  that  is  not  aU 
ways  to  be  equally  removed  by  the  fame  means  as  the  putrid 
fmell,  but  remains  ibmetimes  very  prevalent  after  that  is 
ta)cen  away. 

In  order  to  the  perfed  edulcoration  of  oils  there  are  con^ 
fequently  two  kinds  of  foetor  or  (link  to  be  removed ;  viz.  the 
putrid,  and  the  empjo'eumatic !  and  the  fame  means  do  not 
always  equally  avail  againft  both. 

Tne  putrid  fmell  of  fi(h-oil  is  of  two  kinds  !  the  rancid, 
which  is  peculiar  to  oils;  and  the  common  putrid  fmeli, 
which  is  the  general  effed  of  the  putrefaction  of  animal 
fluids,  or  of  the  vafcuTar  folids,  when  commixed  with  aque- 
ous fluids.  ' 

Fi(h-oil  has  not  only  rancidity,  or  the  firft  kind  of  putrid 
fmells  peculiar  to  oils,  but  alfo  Uie  fecond  or  general  kinds; 
as  the  oil,  for  the  moft  part,  is  commixed  with  the  ^latinous 
humour  common  to  all  anmials,  and  fome  kinds  wrth  a  pro- 
portion of  the  bile  Itkewife;  and  thofe  humours  putrefying 
combine  their  putrid  fcent  with  the  rancidity  of  the  oil,  and^ 
in  cafes  where  great  heat  has  been  ufed,  with  that  and  the 
empyreuma  alfo. 
'  Tne  reafon  of  the  prefenoe  of  the  gelatinous  fluid  in  fi(h«> 
oil  is  this !  that  the  blubber,  which  conflfts  partly  of  adipofe 
veficles,  and  partly  of  the  membrana  cellulofa,  which  con- 

♦  From  the  TranfoQions  of  tbe  Society  for  tbe  Encouragement  of  Arts,  &c, 
Tol.  XX.  So  far  back  as  the  year  1761  the  fociety  voted  him  a  bounty  of 
one  hundred  pounds  for  this  oommunication,  though  they  did  not  publilk 
U  till  iSoa. 

tains 
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y  tains  the  gelatinous  fluid,  is,  for  the  mod  part^  kept  a  con^r 
fiderable  time  before  the  oil  is  feparated  from  it,  either  from 
the  want  o{  convenient  opportunities  to  extra&  the  oil,  or  in 
order  to  the  obtaining  a  larger  proportion ;  as  the  putrid  ef« 
fervefcence  which  then  comes  on,  rupturing  the  vtficles, 
makes  the  blubber  yield  a  greater  quantity  of  oil  than  could 
be  extra6led  before  fuch  change  was  produced ;  and  the  ve- 
iicles  of  the  tela  cellulofa,  containing  the  gelatinous  matter, 
being  alfo  burft  from  the  fame  caufe,  fuch  matter  being  then 
rendered  faponaceoiis  by  the  putrefa^ion,  a  part  of  it  mixes 
intimately  with  the  oil,  and  conftitutes  it  a  compound  of  the 
proper  oleaginous  parts  and  this  heterogeneous  fluid. 

The  preience  of  the  bile  in  fifli*oil  is  occafioned  by  its 
being,  in  many  cafes,  ex  traded  from  the  liver  of  the  n(b; 
wbicn  is  not  to  be  fo  profitably  done  by  other  means  as  by 
putrefaftion;  and  the  oile  being  confequently  difcharged,  to* 
gether  with  the  oil  from  the  veflels  of  the  liver  containing 
them,  combines  with  it,  both  from  the  original  faponaceous 
property  of  bile,  and  from  that  which  it  acquires  by  putre- 
ndion. 

This  holds  good  particularly  of  the  cod-oil,  or  common 
train,  brought  from  Newfoundland,  which,  from  its  high 
yellow  colour,  vifcid  coniiftcnce,  and  repugnance  to  burning 
well  in  lamps,  manifefls  fenfibly  the  prefence  of  bile  and  the 

Slatinotts  fluid ;  which  latter,  by  the  faponaceous  power  of 
e  bile,  is  commixed  in  a  greater  proportion  in  this  than  in 
any  other  kind  of  fifii-oil. 

A  tendency  to  putrefy,  or  at  moft  but  in  an  extremely  flow 
manner,  is  not  an  abfolute  property  of  perfe£l  oils  in  a  fimple 
or  pure  Aate,  but  it  is  a  relative  property  dependent  upon 
their  accidental  contact  or  commixture  with  the  aqueous 
fluid.  This  is  evident  fn)m  the  cafe  of  oils  concreted  into  a 
febaceous  form ;  which  being  perfe£tly  oleaginous  and  un- 
combined  with  any  water,  except  fuch  as  enters  into  their 
component  parts,  will  not  putrefy  unlefs  water,  or  fomething 
containing  it,  is  brought  in  contact  with  them.  But  the  fluid 
animal  and  mofl  vegetable  oils  being  compounded  of  perfect 
oils  with  other  mixed  fubftances,  either  fub^^oleaginous  or  ge« 
latinous,  have  always  a  putrefcence  per  fe^  or  tendency  to 
putrefy,  without  further  admixture  of  aqueous  moiflure.  This 
commixture  of  heterogeneous  matter  in  fifli-oil,  particularly 
of  the  gelatinous  fluid  and  bile,  gives  rife  to  a  further  princi^^ 
pie  of  purification  than  Jimple  ekulcoration^  or  the  removing 
the  foetor  ;  for  the  prefence  of  fuch  humours  in  the  oil  ren- 
ders it  fubje£l  to  a  fecond  putrefcence  per  fe^  fuppofing  the 
firfl  correaed ;  makes  it  unfit  for  the  purpoie  of  the  woollen 

manufadiure^ 
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aianVifaAure,  as  the  heat  through  which  this  is  in  fotne  cafes 
employed  caufes  this  matter  to  contraft  a  moft  difagreeable 
empyreuma*  It  alfo  prevents  its  burning  in  lamps,  as  well 
from  its  vifcidity  as  from  the  repugnance  which  the  prefence 
of  water  c^ves  to  all  oleaginous  matter.  It  is  therefore  ne^ 
ceflary  toTree  the  oil  from  this  heterogeneous  matter ;  after 
which  it  can  be  fubje&  only  to  the  rancid  putrefcence,  or 
that  which  is  proper  to  oils  as  fuch. 

The  fubftances  which  have  been  or  may  be  applied  to  the 
removing  or  preventing  the  eifeds  of  putrefcence,  are,  acids, 
alkalies,  metallic  calces,  neutral  falts^  ethereal  and  eflential 
oils,  vinous  fpirits,  water,  and  air.  With  re(pe&  to  acids, 
though  they  may  be  applied  with  efTeft  to  the  removal  or 
prevention  of  putrefa&ion  in  mixed  animal  and  vegetable  fub<> 
ftances,  yet  they  have  not  the  famb  efficacy  when^employed 
in  the  cafe  of  oils ;  for  in  a  fmall  proportion,  without  the  fub^ 
fequent  aid  of  alkalies,  they  rather  increafe  than  diminifli  the 
foetor,  and  in  a  large  proportion  they  coagulate  the  oils,  and 
change  their  other  properties  as  well  as  their  confidence. 
Though  they  might  therefore  be  employed  with  the  affift* 
ance  of  alkalies,  yet,  requiring  a  more  expenfive  and  complex 
procefs,  and  not  being  moreover  neceflary,  as  the  fame  end 
may  be  obtained  by  the  ufe  of  alkalies  only,  they  may  be 
deemed  improper  for  the  purification  of  animal  oils  for  com-* 
mercial  purpotes.  Alkaline  fubftances,  both  falts  and  earths, 
are  iht  mo(t  powerftil  inftruments  in  the  edulcoration  of  oils; 
but  as  their  a^ion  on  putrid  oils,  and  the  method  of  apply* 
ing  them  to  this  end,  are  not  the  fame  in  both,  it  is  proper 
to  confider  them  diftinAly. 

Of  alkaline  falts  it  is  the  fixed  kind  onljr  which  are  proper 
to  be  ufed  for  the  edulcoration  of  oils.  Fixed  alkaline  falts, 
in  a  diflblved  ftate,  being  commixed  with  putrefying  animal 
fubftances,  appear  to  combine  with  the  putrid  matter,  and; 
mixing  with  lome  of  .the  principles,  form  inftantly  volatile 
alkaline  falts.  On  the  lefs  putrid  they  feem  to  a&,  after  their 
combination,  by  an  acceleration  of  the  putrefcent  adion,  till 
they  attain  the  degree  which  produces  volatile  falts.  This 
is  evident  by  the  fenfible  putrid  ferment  and  fmell  which 
appear  after  their  commixture ;  but  which  gradually  abating, 
the  oil  is  rendered  fweeter,  much  lighter  coloured,  and 
thinner. 

Their  great  ufe  in  the  edulcoration  of  fi{h-oil  arifes  there«* 
fore  from  their  converting  fuch  parts  of  the  gelatinous  fluid 
and  bile  as  are  highly  putrefied  inftantly  into  volatile  falts, 
and  caufing  a  rapid  putrefaAion  of  the  other  parts ;  by  which 
means  the  oil  is  freed  from  them  by  tbtir  diifipation.    They 

do 
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or  tbemrelveft  form  coagulums  or  correftions  with  ir,  A  Totu* 
tion  of  iak  will  loofen  the  bond  and  diflblve  the  clofe  union  % 
io  that  the  oil  being  fcparated  will  float  on  the  aqueous  fluids 
while  the  earth,  if  any  be  in  the  mixture,  will  be  precipitated 
and  fink  clofe  together  to  the  bottom  of  the  containing  veflel. 

Sal  catharticus,  glauber  fait,  nitrum  vitriolatum,  tartar^ 
and  other  neutral  falts,  though  the^  counterad:  putrefaftion 
in  the  mixed  or  folid  parts  of  animals,  feem  to  have  little 
ciTed  on  oils  with  refpeA  to  their  edulcoration,  and  cannot 
therefore  be  ranked  amongft  the  fubdances  proper  to  be  ufed 
for  that  purpofe. 

Lead  reduced  to  the  Hate  of  a  calx,  either  in  the  form  of 
minium  or  litharge,  has  a  flron^  edulcorative  power  on  foetid 
oils,  and  is  indeed  applied  to  tnat  end,  with  refpe£b  to  one 
kind  of  rege table  oil,  for  a  very  bad  purpofe,  confidering  its 
malignant  qualities  on  the  human  boay. 

In  the  cafe  of  train-oil,  which  will  fcarcely  ever  be  confi- 
dered  among  the  efculent  kinds  in  this  country,  the  fame 
objeAion  a^inft  its  ufe  would  not  lie ;  and  employed  either 
with  or  without  heat,  it  is  a  powerful  abforbent  both  of  the 
putrid  and  empyreumatic  parts  thai  occafiou  the  foetor. 

As,  however,  there  may  be  fome  prejudice  againft  its  ufe 
even  in  any  way,  and  as  it  is  not  abfolutely  neceifary,  I  have 
not  given  it  a  place  among  the  ingredients  of  the  procefles  I 
recommend. 

The  ochrous  earth  of  iron,  commonly  called  red  ochre,  has 
an  abforbing  power  on  the  putrid  parts  of  oil,  but  combines 
fo  (Ironely  tnat  the  feparation  is  tedious  even  with  the  addi- 
tion of  brine :  if,  neverthelefs,  it  is  added  when  chalk  and 
lime  have  been  fome  time  commixed  with  the  oil,  as  in  pro* 
cefs  the  firft,  it  will  promote  the  edulcorative  intention,  and 
will  fubiide  along  with  them ;  and,  as  it  has  fome  advantaee 
without  increaling  the  expenfe,  unlefs  in  the  mod  ineonfi- 
derablc  degree,  its  ufe  may  be  expediently  admitted  in  thai 
procefs. 

Eflential  and  ethereal  oils  are  applicable  to  the  prevention 
of  putrefaAion  in  the  mixed  and  folid  parts  of  vegetables^ 
but  are  not  fo  to  the  edulcoration  of  foetid  oils;  and  if  they 
had  the  defired  effe£k,  they  would  not,  on  account  of  their 
price,  anfwer  the  commercial  end,  unlefs  the  due  efie£t  was 
produced  by  adding  them  to  the  oils  in  a  very  fmall  quantity. 

The  fame  holds  good  of  fpirits  of  wine  as  of  eflential  and 
ethereal  oils,  both  with  refpeft  to  their  efficacy  and  the  ex« 
penfe. 

Water  has  an  edulcorative  aftion  on  foetid  oils  by  carrying 
off  the  moft  putrid  parts  of  the  gelatinous  fluid  or  bile,  in 

whichj 
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which^  as  was  above  explained,  the  principal  foetor  fefides, 
if  the  quantity  added  be  targe,  and  an  intimate  commixture 
be  made  of  them  by  (lirring  them  together  for  a  conliderable 
time :  this  only  partially  removing  thofe  hetero^neous  pu« 
trefcent  fubftances,  the  remaining  part  foon  acquires  the  fame 
ftate,  and  the  oil  again  grows  foetid^  though  not  to  the  fame 
de|ree  as  before. 

W  ater  is,  however,  a  neceflary  medium  for  the  aAion  of 
falts  and  the  feparation  of  alkaline  earths  and  calces  of  metals 
when  they  are  employed  for  the  edulcoration  of  oils^  as  will 
appear  from  a  coniideration  of  my  procefles. 

Air  edulcorates  oil  by  carrying  off  the  moft  putrid  parts, 
which  are  neceflarily  extremely  volatile.  It  may  be  mad« 
to  a6l  on  them  either  by  iimple  expofure  of  them  to  it  with 
a  large  extent  of  furface,  or  by  forcing  it  through  them  by 
means  of  ventilators,  as  has  been  pra&tfed  by  fome  dealers  % 
but  is  now,  I  believe,  negle&ed  on  account  of  their  finding 
the  improvement  of  oils  by  it  not  adequate  to  the  trouble^  as 
the  gelatinous  matter  and  bile,  not  reduced  to  a  certain  de- 

Seeof  putrefafiion^  being  left  behind^  putrefy  again  to  nearly 
e  fame  degree  as  before. 

It  appears  from  thefe  feveral  obfervations^  that  the  cheapeft 
ingredients  which  can  be  ufed  for  the  edulcoration  of  train- 
oils  are  lime  and  chalk,  which  may,  with  the  addition  of  a 
proper  quantity  of  folution  of  fea  fait  or  brine,  be  made  to 
procure  a  feparation  of  them  from  the  oils,  according  to  pro^ 
cefs  the  firA,  fo  as  to  anfwer  for  fome  purpofes;  thisit  the  lix« 
iviate  fait  is  the  moft  powerful  purifier  of  oils,  and,  with  the 
affiftance  of  chalk  and  brine,  will,  without  heat,  according 
to  procefs  the  fecond,  effect  a  very  conliderable  degree  of 
edulcoration;  and  that  lixiviate  fait  ufed  with  heat,  with  the 
addition  of  lime  and  chalk,  to  fave  a  part  of  the  quantity 
which  would  otherwife  be  neceiTary,  and  of  brine  to  procure 
a  quick  feparation,  will  perform  an  edulcoration  fufficient  for 
all  commercial  purpofes^  according  to  procefs  the  third;  but 
that  calcined  lead  and  the  ochrous  earth  of  iron  may,  per^ 
hapsj  be  applied  in  fome  cafes  with  advantage^  where  the  oil 
is  not  defigned  for  efculent  ufe. 

^ROC£SS  THE  FIRST. 

F<rr  purifying  Fi/h^OU  in  a  moderaU  Degree^  and  at  a  very 

little  Exfenje. 

Take  an  ounce  of  chalk  in  powder,  and  half  an  ounce  of 

lime  flaked  by  expofure  to  the  air;  put  them  into  a  gallon 

of  (linking  oilj  and^  having  mixed  them  well  together  by 

6  fiirring. 
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ftirringy  add  half  a  pint  of  water,  and  mix  that  alfo  wi((» 
them  by  the  fame  means.  When  they  have  flood  an  hour 
or  two,  repeat  the  ftirrin^^  and  continue  the  fame  treatment 
at  convenient  Intervals  for  two  or  three  days ;  after  which 
fuperadd  a  pint  and  a  half  of  water  in  which  an  ounce  of  fait 
is  dlifolvedj  and  mix  them  as  the  other  ingredients^  repeat- 
ing the  flirring,  as  before,  for  a  day  or  two.  Let  the  whole 
then  (land  at  reft,  and  the  water  will  fink  below  the  oil,  and 
the  chalk  fubfide  in  it  to  the  bottom  of  the  veflel.  The  oil 
will  become  clear^  be  of  a  lighter  colour,  and  have  confider- 
ably  lefs  fmell,  but  will  not  oe  purified  in  a  manner  equal  to 
what  is  eSe&ed  by  the  other  procefies  below  given ;  though, 
as  this  is  done  with  the  expenfe  of  only  one  ounce  of  fait,  it 
may  be  pra£tifed  advantageoufly  for  many  purpofes,  efpecially 
as  a  preparaUon  for  the  next  method,  the  operation  oi  whica 
will  be  thereby  facilitated. 

PROCBSS  THE  SECOND. 

To  purify,  to  a  great  Degree,  Fj/h-Oil  without  Heat. 

Take  a  gallon  of  crude  ftinking  oil,  or  rather  fuch  as  hat 
been  prepared  as  above  mentioned,  and  add  to  it  an  ounce 
of  powdered  chalk  j  flir  them  well  together  feveral  times,  as 
in  the  preceding  procefs,  and,  after  they  have  been  mixed 
fome  hours,  or  a  whole  day,  add  an  ounce  of  pearUaihes 
diflblved  in  four  ounces  of  water,  and  repeat  the  ftirring  as 
before*  After  they  have  been  fo  treated  for  fome  hours,  put 
in  a  pint  of  water  m  which  two  ounces  of  fait  are  diflblved, 
and  proceed  as  before :  the  oil  and  brine  will  feparate  on 
ftandmff  fome  days,  and  the  oil  will  be  greatly  improved  both 
in  fmell  and  colour.  Where  a  greater  puritt  is  recjuired,  the 
Quantity  of  pearl-aihes  muft  be  increafea,  ana  the  time  before 
tne  addition  of  the  fait  and  water  prolonged. 

If  the  fame  operation  is  repeated  feveral  times,  diminifliing 
each  time  the  quantity  of  ingredients  one-half,  the  oil  may 
be  brought  to  a  very  light  corour,  and  rendered  equally  fweet 
in  fmell  with  the  common  fpermaceti  oil. 

By  this  procefs  the  cod- oil  may  be  made  to  bum;  and, 
when  it  is  to  putrid  as  not  to  be  fit  for  any  ufe,  either  alone 
or  mixed,  it  may  be  fo  correfted  by  the  firft  part  of  the  pro- 
cefs as  to  be  equal  to  that  commonly  fold :  out  where  this 
procefs  is  pradifed  in  the  cafe  of  fuch  putrid  oil,  ufe  half  an 
otmcc  of  chalk  and  half  an  ounce  of  lime. 


raocfiss 
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PROCESS  THE  THIKD. 

To  purify  Fi/h-Oil  zvUb  the  Affijlance  of  Heat,  ivhere  the 
greateft  Purity  is  required^  and  particularly  for  the  Wool- 
len Manufacture. 

Take  a  gallon  of  crude  (linking  oil^  and  mix  with  it  a 
cjuartcp  of  an  ounce  of  powdered  chalk,  a  quarter  of  <in  ounce 
of  lime  flaked  in  the  air,  and  half  a  pint  of  water;  ftir  them 
together,  and,  when  they  have  ftood  fome  hours,  add  a  pint 
otwater  and  two  ounces  of  pearl-aflies,  and  place  them  over 
a  fire  that  will  juft  keep  them  (immerin^,  till  the  oil  appears 
of  a  light  amber  colour,  and  has  loft  allfmell,  except  a  hot^ 
greafy,  foap-lik«  fcent.  Then  fuperadd  half  a  pint  of  water 
m  which  an  ounct  of  fait  has  been  diflblved ;  and  having 
boiled  them  half  an  hour,  pour  them  into  a  proper  veflel, 
and  let  them  Aand  till  the  reparation  of  the  oil,  water,  and 
lime  be  made,  as  in  the  preceding  procefs.  Where  this  ope- 
ration is  performed  to  prepare  oil  for  the  woollen  manufac* 
ture,  the  (alt  may  be  omitted  j  but  the  feparation  of  the  lime 
from  the  oil  will  be  flower,  and  a  longer  boiling  will  be  ne- 
ceflTary, 

If  the  oil  be  required  yet  more  pure,  treat  it,  after  it  is  fe- 
parated  from  the  water,  &c.  according  to  the  fecond  procefs^ 
with  an  ounce  of  chalk,  a  quarter  of  an  ounce  of  pearl-a(hes^ 
and  half  4n  ounce  of  fait. 

Obfervations  on  Procefs  tbe  Firfi, 

This  procefs  may'be  performed  on  any  kind  of  (ifli  or  feal- 
oil  that  is  putrid  and  (linking,  and  will  improve  it  in  fmell, 
and  generally  render  the  colour  lighter,  if  previoufly  dark  and 
brown :  it  will  alfo  conduce  to  render  thefe  oils  fitter  for 
burning,  which  are,  in  their  crude  ftate,  faulty  in  that  point; 
but  it  wilFnot  meliorate  them  to  the  full  degree  they  admit 
of  even  without  heat,  and  (hould  therefore  be  pradtifed  when 
only  a  moderate  improvement  is  required. 

Secondly,  When  the  oil  is  taken  oflf  from  the  dregs  and 
brine,  the  dregs  which  fwim  on  the  brine  (hould  be  taken  off 
it  alfo,  and  put  into  another  veflTel  of  a  deep  form ;  and  oa 
ftanding,  particularly  if  fre(h  water  be  added  and  ftirred  with 
them,  nearly  the  whole  remaining  part  of  the  oil  will  fepa- 
rate  from  the  foulnefs;  or,  to  fave  this  tfouble,  the  dregs, 
when  taken  off,  may  be  put  to  any  future  quantity  of  oil 
that  is  to  be  edulcorated  by  this  method,  which  will  anfwer 
the  fame  purpofe. 
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Obftrvations  on  Vrocefs  the  Tbirdn 

Tirjtj  This  is  mod  advantageoufly  performed  on  train-oil^ 
called  vicious  whale-oil ;  and  the  more  putrid  and  foul  it  may 
be,  the  greater  will  be  the  proportionable  improvement,  efpe- 
cially  if  there  be  no  mixture  of  the  other  kinds  of  fi{h-oils, 
particularly  the  feal,  which  do  not  admit  of  being  edulco^ 
rated  perfeftly  by  means  of  heat,  but  require  other  melho<fs : 
but  when  the  vicious  oil  is  purcfrom  admixture  of  others, 
however  (linking  it  may  be,  the  bad  fmell  will  be  removed 
by  this  procefs  duly  executed,  and  the  brown  colonr  changed 
to  a  very  light  amoer ;  and  thefe  qualities  will  be  much  more 
permanent  ni  this  than  in  any  crude  oil,  as  it  will  not,  from 
the  degree  of  purity  to  which  it  is  brought,  be  fubjefk  to 

Eutrefy  again  under  a  great  length  of  time,  whether  it  be 
ept  open  or  in  clofe  veSelrf. 

The  oil  in  this  ftate  will  bum  away  withmit  leaving  the 
Jeaft  remains  of  foulnefr  in  the  lamp ;  anrf,  beine  rendered 
more  fluid  than  before,  will  go  further,  when  uied  in  the 
woollen  manufa^ure,  than  any  other  kind,  arul  will  be  much 
more  eafily  fcoured  from  the  wool. 

If,  ncverthelefs,  there  be  any  branches  of  the  woollen  ma- 
nufacture which  require  the  uie  of  a  more  thick  and  unAuous 
oil,  this  may  be  rendered  fo  by  the  addition  of  a  proper  quan- 
tity of  tallow  or  fat,  of  which  a  certain  proportion  will  per- 
fectly incorporate  with  the  oil,  the  fluidity  and  tranfparency 
being  flill  preferved,  as  well  as  all  the  other  qualities  that 
render  it  fuitable  to  the  intended  purpofe.  This  may  be  moft 
beneficially  done  by  adding  a  proper  quantity  of  the  refufe 
greafe  of  families,  commonly  called  kitchen  fluff,  whjch  beirr^ 
put  to  the  oil,  when  moderately  heated,  will  immediately  dii- 
folve  in  it,  and  let  fall  alfo  its  impurities  or  foulnefs  to  the 
bottom  of  the  veflel,  and  render  the  purified  admixture  « 
confiderable  faving  to  the  manufaSurers. 

Secondly^  The  different  qualities  and  difpofitions  of  dif- 
ferent parcels  of  vicious  oil  with  reibedt  to  edulcoration  render 
various  proportions  neceffary  of  the  ingredients  to  be  ufed. 
The  quantities  flated  in  the  above  procels  are  the  leaft  which 
will  eStOi  the  end  in  general,  and  frequently  greater  will  be 
required ;  but  this  may  always  be  firll  tried :  and  if  it  be 
found,  after  fix  or  eight  hours  fimmering  of  the  mixture, 
that  no  gradual  improvement  is  making  in  the  fmell  and  co- 
lour, but  that  the  oil  continues  the  fame  in  thofe  particulars, 
and  remains  alfo  mixed  with  the  chalk  and  lime^  and  in  a 
thick  turbid  ftate,  a  fourth  or  third  part  of  the  firft  quantity 
of  pearl-aflies  Ihould  be  added,  and  tne  finunering  continued 

till 
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tin  the  oil  be  perfed.  As  the  quantity  of  the  water  is  lef-- 
fened  by  the  evaporation,  it  is  neceffary  to  make  frefli  addi- 
tions from  time  to  time,  that  there  may  be  always  nearly  the 
original  proportion. 

Thirdly y  If  it  be  inconvenient  to  give  the  whole  time  of 
boiling  at  once,  the  fire  may  be  fufiered  to  go  out  and  be  re- 
kindled at  any  diftance  of  time ;  and  if,  in  Rich  cafe,  a  fmall 
proportion  of  pearUaflies  diflblved  in  water  be  added,  and  the 
<nixture  feveral  times  ftirred  betwixt  the  times  of  boiling,  it 
will  facilitate  the  operation.  The  time  bf  boiling  may  be 
alfo  much  (hortened,  if  the  chalk,  lime,  and  pearl-aihes,  be 
added  for  fome  days  before,  and  the  mixture  frequently  ftirred. 

PBOCBSS  THE  FOURTH, 

Which  may  be  praBifed  alone  injlead  of  Procefs  the  Firjly  as 
it  will  edulcorate  and  purify  Fi/h^Oil  to  a  confiderable  D^- 
reey  Jo  as  to  anfwer  mojt  Purpofes,  and  for  Procefs  tbs 
^bitdy  when  the  whole  is  performed^ 

Take  a  gallon  of  crude  (linking  oil,  and  put  to  it  a  pint 
of  water  poured  off  from  two  ounces  of  lime  flaked  in  the 
air ;  let  them  iland  together,  and  (lir  them  up  feveral  timed 
for  the  firft  twenty-four  hours ;  then  let  them  (land  a  day, 
and  the  lime-water  will  fink  below  the  oil,  which  mud  be 
carefully  feparated  from  them.  Take  this  oil,  if  not  fuflS- 
ciently  purified  for  your  purpofe,  and  treat  it  as  direfted  in 
Procefs  the  Third,  dimini/bing  the  quantity  of  pearl-afhes  to 
one  ounce,  and  omitting  the  lime  and  chalk. 

Robert  Dossib*. 
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XXI.  On  Painting.     By  Mr.  £.  Dates,  Painter. 

Essay  IX. 
On  Style. 

Not,  whilft  I  recommend  the  ftudying  the  art  from  aTtifts,can  I  be  fup- 
pefed  CO  mean  that  nature  is  to  be  neglected.  ^ir  Jq/bua  Reynolds. 

X  ERFECTION  in  painting  requires  tha(  the  choice,  the 
imitation  and  execution  be  dSrefted  to  the  fame  idea:  this 
only  can  produce  a  perfeft  unity  in  the  whole  work.  It 
will  appear  defeftive  in  proportion  as  it  is  deprived  of  a 
union  of  thefe  qualities  j  as  thati  which  poflTeflTes  the  feweft 

*  The  dregs  remaining  after  the  fundry  proccflfes  tbove  mentioned  will 
form  in  excellent  manure,  as  has  been  lince  noticed  in  Dr.  Hanter*9 

*  1%  faulti 
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faults  will  ever  be  the  moft  perfeft  work.  Hence  the  found- 
ation of  a  rational  inquiry  after  excellence  in  art^  for  he  who 
wiflies  to  examine  a  pi6iLure  nicely  or  critically,  mull  make 
himfelf  acquainted  with  the  firft  idea,  or  general  intention  of 
the  whole,  then  of  each  part  feparately,  confidering  them  in 
themfelvcs  as  relative  to  each  oiher  and  to  the  whole. 

An  inquiry  after  the  different  ftyles  of  painting  would  na- 
turally lead  to  a  hiftory  of  the  art  itfelf ;  but  as  that  is  a  fub* 
jefl:  that  has  been  fo  frequently  handled,  we  fliall  only  touch 
To  far  on  it  as  may  immediately  anfwer  our  purpofe. 

The  fo  much  boafted  criticifms  on  the  works  of  the  an- 
tients,  which  are  to  be  found  in  various  authors,  can  be  but 
little  depended  on,  though  often  dreffed  up  in  the  technical 
phrafes  of  art;  becaufe  the  ftrongeft  language  will  always  be 
ufed  on  the  moft  extraordinary  occalion,  but  the  advantage 
refulting  to  the. reader  will  depend  on  the  capacity  of  the 
writer. 

All  difcnffion  at  prefent  on  works  that  have  ceafed  to  exift 
for  near  2000  years  would  be  only  lofs  of  time,  as,  from 
want  of  reference,  they  could  not  tend  to  illuftrate  any  one 
rule  of  art.  Such  inquiries  may  ferve  to  aniule  the  idle,  but 
will  not  tend  in  the  Icaft  to  benefit  the  artift.' 

No  one  can  deny,  however  humiliating  the  thought  may 
be,  that  we  are  indebted  to  the  Greeks  for  {o\\\%  of  the 
fine  ft  forms  at  prefent  in  art.  Many  have  attributed  their 
fuperior  powers  to  the  climate:  but  we  ought  rather  to  afcribe 
them  to  the  freedom  they  enjoyed,  and  the  wifdoni  of  their 
legiilators ;  not  forgetting  then*  enthufiafm  for  bcautv,  which 
they  confidered  as  a  gift  of  the  gods  j  and  that  w  ith  them 
men  were  more  valued  for  their  perfonal  nierit  than  for  the 
wealth  they  poffeffcd.  Tht  happy  Grecian  might  fit  himfelf 
down  contented  in  his  poverty,  knowing  it  was  not  thought 
difreputable,  and  that  his  abilities  would  prove  a  futKcient 
paffport  to  fociety  and  to  the  higheft  honours.  The  modern 
artilt  is  folicitous  of  making  money,  knowing  it  is  now  the 
firft  teft  of  his  abilities  in  4he  opinion  of  the  world,  and  a 
ftroncer  recommendation  than  wifdom.  Hence  the  nobler 
energies  of  the  foul  are  weakened  j  and  from  want  of  the 
ftronger  motive,  honour,  the  love  of  fame  finks  into  the  bafe 
and  lelfifh  defire  of  wealth.  This  has  induced  the  weak  and 
pufillanincous  to  apply  to  the  arts ;  and  as  they  afpire  after 
nothing  but  intereft,  they  are  unacquainted  with  thofe  fub- 
lime  conceptions  the  arts  rec|uire. 

The  Phcenicians  are  believed  not  to  have  carried  the  arts 
to  any  great  degree  of  perfedlion.  To  be  fufficicntly  well  for 
the  purpofe  of  exportation  would  be  the  utmoll  that  would 

be 
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be  required ;  and  perhaps  their  merchants  would  not  be  in- 
clined to  rifle  much  on  articles  the  buyers  of  which  would  be 
the  wealthy,  and  often  the  ignorant.  What  might  be  requi- 
fite  for  the  purpofe  of  ornament  would  be  more  likely  to  be 
fliowy  than  juft. 

The  Romans  appear  to  have  encouraged  the  arts  as  a  means 
of  adding  to  their  pride,  and  of  feeding  their  vanity.  As  a 
people,  tney  are  rather  to  be  viewed  at  a  diftance ;  their  cha- 
ra&er  is  too  felfifli  and  oppreffive  to  invite  to  an  intimacy. 
The  bed  works  produced  among  the  Romans  from  Auguftus 
to  Trajan  are  juftly  held  to  be  of  Grecian  workmanfhip. 

It  is  always  more  eafy  to  imitate  the  ftyle  than  the  reafon- 
ings  and  fcience  of  the  original :  hence  thofe  who  fucceeded 
the  early  Greeks  failed  bv  degrees  in  the  moft  eflfential  parts; 
which  may  account  for  that  lort  of  mechanical  harflmefs,  and 
often  want  of  elegance,  obfervable  in  fome  of  the  works  called 
Roman.  -  ' 

We  have  no  right  to  look  for  true  tafte  among  a  people 
who  could  drag  their  captives  at  their  chariot  wheels,  or 
flaughter  them  m  theatre^.  They  appear  to  have  preferred 
pomp  and  (how,  "  barbaric  pearl  and  gold,"  to  true  tafte; 
and  exhibit  a  pidhire  of  gaudy  and  wcfi-difciplined  barbari- 
ans. A  nation  which  places  the  firft  reputalion  on  arms  or 
war,  will  never  have  a  higher  eftecm  for  ihe  peaceable  pro- 
feflbr  of  defign  than  a  Spartan  or  Roman.  Many  of  their 
moft  renowned  works  are  recommended  more  to  notice  on 
account  of  their  richnefs  than  beauty,  as  Nero's  golden  pa- 
laces, &c.  Pomp  and  luxury  was  their  objeft;  and  they  fell 
into  the  common  error  of  ignorance,  that  of  augmenting  the 
matter  inftead  of  improving  the  form  *• 

x\mong  the  moderns,  every  country  that  has  formed- a 
fchool  appears  to  have  had  a  caufe  for  its  ftyle  in  its  national 
charafter.  The  gravity  of  the  Florentines  and  Romans  might 
require  that  juftnefs  and  truth  of  form  which  they  faw  in^the 
antique  ftatues.  The  Venetians,  a  wealthy  and  gay  people, 
would  delight  in  magnificence  from  their  commerce  with  the 
Eaft;  and  painting  tor  the  rich  and  luxurious  would  necef- 
farily  introduce  fplendour  and  brilliancy  of  colour,  with  pro-, 
ceflions,  feafts,  &c.  The  Flemiih  anci  Dutch  were  content 
•  with  fuperficial  or  general  reprefentations  of  things.  Of  the 
French,  the  beft  mafters  have  fought  j)erfefl:ion  in  the  Rnnjan 
fchool ;  while  others^  complying  with  the  national  love  for 
fplendour,  have  fought  perfedion  by  buftle  and  fliow.  Of 
our  own  nation,   the  love  of  locality  and  portraiture  may  be 

*  In  point  of  order,  the  Phoenicians  Ihould  precede  the  Grecian!*  i  but 
I  have  paid  no  attention  tu  chronological  arrangement, 
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faid  (Irongly  to  mark  the  amor  patria,  and  to  exhibit  their 
charity  and  love  for  each  other. 

A  knowledge  of  the  different  ftyles  is  abfolutely  neceffary 
to  enable  us  to  think  deeply  and  freely*  No  man^  however 
great  his  powers,  was  ever  capable  of  fubfifting  on  his  own 
ftock :  the  more  wide  the  field  of  inquiry,  the  more  we  in- 
creafe  our  knowledge,  and  quicken  and  enlarge  our  ideas. 
We  cannot  doubt  that  M.  Angelo^nd  Raphael  poffeffed  all 
the  knowledge  of  art  difcovered  in  their  time.  'Tis  our  duty 
to  live,  as  it  were,  amidft  the  great  works  of  art,  that,  by 
enriching  our  minds,  we  may  be  able  to  produce  fomething 
great  and  noble  of  our  own.  This  is  the  true  fpirit  of  imita* 
tion,  and  which  we  may  continue,  without  fear  of  its  doing 
us  an  injury,  from  infancy  till  we  arrive  at  the  fulled  ftate  ol 
vigour. 

By  ftvie  as  well  as  manner  we  are  enabled  to  judge  if  a 
piSure  be  the  work  of  a  certain  mafler ;  for,  (hould  we  re- 
main doubtful  from  the  former,  a  reference  to  the  penciling 
may  determine  the  point.  For,  as  in  writing  or  fpeaking 
we  (hall  generally  difcover  in  perfous  a  fondnefs  for  certain 
phrafes,  or  a  peculiar  turn  or  conneftion  of  their  fentences, 
by  which  their  ftyle  may  be  known  :  fo  in  painting  we  (hall 
difcover  fome  favourite  part  forced  on  the  eye ;  or  thought, 
attitude,  or  habit  occur,  which  (lamps  the  matter's  (lyle. 
Every  one  will  poffefs  more  or  lefs  of  the  ftyle  and  manner  of 
the  mailer  or  fchool  from  which  he  comes,  Raphael,  in  his 
oil  piAures,  never  wholly  got  rid  of  that  littlenefs  of  ftyle  de- 
rived from  Perugino. 

To  infure  a  good  ftyle  we  muft  early  habituate  ourfelves  to 
contemplate  noble  works  of  imagination.  This,  if  conneAed 
with  a  vigorous  mind,  a  lively  fancy,  a  ftrong  memory,  and 
good  judgment,  will  be  attended  with  fuccels.  That  thofe 
qualities  are  neceffary  to  enable  us  to  form  a  good  ftyle,  is 
certain;  for  by  the  imagination  we  conceive  imasres,  and  if 
the  impreflions  be  clear  the  ftyle  will  be  fo  too.  l^ut  (hould 
the  images  be  faint  and  imperfeft,  the  ftyle  will  partake  of 
thefe  defers.  For  it  cannot  be  denied  that,  as  the  painter 
is  affe&ed  himfelf,  in  the  fame  degree  will  he  move  the  fpec- 
tator.  Hence,  if  the  mind  be  dull,  and  indifpofed  to  receive 
clear  and  diftin£i  ideas  of  things,  the  ftyle  will  be  ftiff  and 
heavy;  or,  if  the  images  be  irregular  and  difordered,  the 
work  will  be  perplexed  and  confufed.  It  appears  to  follow 
ofcourfe,  that  a  lively  fancy  will  be  accompanied  with  a 
happy  memory :  through  this  we  are  fupplieo  with  the  vaft 
treafures  of  art  and  nature ;  for  without  a  large  flock  of  images 
we  fliall  never  be  able  to  diverftfy  our  works  in  the  way  va- 
riety 
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mty  demands,  and  they  would  appear  infipid  from  the  too 
frequent  return  of  the  fame  ideas.  But,  unlefs  all  this  be  ac- 
companied by  a  good  judgment,  the  imagination  will  riot  at 
the  expenfe  of  reafon,  and  we  fhall  never  pofl'efs  a  found  and 
accurate  ftyle.  Hence  it  is  that  we  often  confound  genius 
with  an  a£tive  imagination,  not  recolle6king  that  excefs  is 
not  its  charaSer,  and  that  the  more  we  crowa  with  incidents 
the  more  we  weaken ;  and  that,  like  great  talkers,  we  may 
be  bad  orators. 

We  (hall  now  proceed  to  defcribe,  in  the  bed  way  we  can, 
thecharaders  of  the  various  ftyles.  Tafte  and  ftyle  differ  front 
each  other;  the  former  applying  to  our  choice  of  objefts, 
while  the  latter  appears  to  arife  from  our  mode  of  treating 
them,  or  the  augmenting  certain  parts  and  depreffing  others, 
as  in  the  figures  of  M.  Angelo,  in  which  we  fee  the  convex 
lines  raifed  fo  much  as  to  give  them  a  mufcular  and  gigantic 
air ;  by  attempting  which  many  of  his  imitators  have  often 
loft  the  effential  charafter  of  the  objeS.  We  fay  "  the  great 
ftyle  of  Raphael's  draperj',*'  not  merely  on  account  of  the 
caftine  of  the  folds,  which  (hows  tajiey  but  from  his  drop'- 
ping  the  minute  parts,  and  taking  only  thofe  eflTential  to  the 
great  charafter  in  painting.  The  artifts  who  have  fought  the 
great  ftyle  have  purfued  the  above  conduftj  that  is,  have  at- 
tended to  the  great  and  eflential  charafter,  while  thofe  who 
have  forced  the  trifling  parts  on  the  eye  have  formed  a  mean 
or  little  one.  The  great  ftyle  requires  the  human  face,  the 
other  includes  the  wrinkles  and  other  marks  of  the  infirmi- 
ties of  nature. 

Sublime  Style, 

The  fublime  ftyle  is  by  many  connefted  with  a  certain 
degree  of  intemperance  and  excefs.  The  attempts  of  fuch 
may  juftly  be  termed  the  hobgoblin  ftyle;  for  with  them 
nothing  is  fublime  but  what  will  fcare  a  man  out  of  his 
fenfes.  But  fcenes  terrible  or  fliocking,  however  admiffible 
in  poetry,  or  where  an  orator  may  have  occafion  to  work  on 
the  feelings  of  his  audience,  do  not  ailbciate  happily  with 
painting;  and,  when  attempted  without  the  greateft  care 
and  circumfpeftion,  become  either  ridiculous  or  difgufting. 
Brueghel  (called  hellifti)>  as  alfo  Callot,  in  their  whimfical 
fcenes  intended  to  affeft  us  feriouflv.  And  Rubens,  out  of 
the  number  of  reprefentations  he  has  left  of  the  fall  of  the 
damned,  has  rather  (hown  a  warmth  of  imagination  than 
judgment  in  their  treatment:  it  is  true,  the  machinery  he 
had  to  ufe  was  human  figures;  but  inliead  of  making  the 
moil  of  them  by  exhibiting  their  fufferings,  and  thereby  apply* 
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ing  to  our  feelings,  he  has  created  a  fet  of  fiends  that  make 
us  laugh.  Scenes  of  horror  reouire  great  delicacy  of  treat- 
oient}  as  the  mind  cannot  dwell  without  difguft  on  repre- 
(citations  brought  home  in  that  determined  way  which  pamt- 
idg  demands.  Pilkington  relates,  from  Sandrart,  that  Spa- 
gnoletto  reprefented  an  Ixion  on  the  wheel  fo  full  of  pain 
and  agony,  that  the  wife  of  Mr.  UfFel,  the  polfeffor,  from 
looking  on  it  when  with  child,  was  fo  affefted  bv  it,  '^  that 
^  her  child  when  it  was  born  had  all  the  finsers  diftorted  ex- 
a&Iy  as  the  fingers  of  the  Ixion  appeared  in  the  pifiure." 
So  fenfible  of  the  neceflity  of  this  delicacy  have  the  bed  paint* 
ers  been,  that  they  have  concealed  as  much  as  poffible  the 
(hocking  parts  of  a  fpe6^acle.  In  the  Slaughter  of  the  Inno- 
cents, Poufllin  would  be  content  with  an  incident  or  two, 
v^hile  Le  Brun  in  the  fame  fubjedl  has  aggravated  all  the  hor- 
rors by  an  endlefs  variety  of  butcheries.  Rubens,  in  one  cf 
the  fined  Iketchcs  of  his  we  have  had  in  this  country,  has 
reprefented,  in  adifgufting  way,  a  faint  with  his  hands  and 
feet  cut  off;  and  has  mod  iniudicioufly,  nay^  mod  infepfibly 
and  indelicately,  introduced  dogs  licking  up  the  blood.  Con- 
trail the  above  and  Titian's  pi6iure  of  the  wmding  out  a  faint's 
bowels  on  a  wheel,  with  Domenichino*s  delicate  and  fenfible 
reprefentation  of  the  death  of  St.  Cecilia.  A  Britiih  artift 
would  difplay  more  feeling  and  delicacy  in  reprefenting  a 
bulUbait,  than  either  Titian  or  Rubens  have  done  in  the 
above  compofitions.  Juflice  mud  allow  that  a  want  of  deli- 
cacy is  not  often  chargeab'e  on  the  Italians. 

In  the  fmall  conipais  we  have  been  obliged  to  prefcribe  to 
ourfelves,  we  fear  it  will  become  difficult  fufficiently  lo  com- 

I)refs  the  matter,  and  at  the  fame  time  render  the  fubje£t  tOr 
crably  clear. 

We  take  it  for  granted  that  the  mind  well  informed  is  the 
true  dandard  of  whatever  is  great  and  illullrious  in  any  point 
of  view.  Hence  it  will  follow  that  in  works  of  imagination 
we  (hall  derive  credit  in  proportion  as  we  difplay  more  or  lefs 
mental  energy.  For  though  we  may  not  pofiefs  the  power 
of  colouring,  or  fuch  other  excellences  as  would  captivate 
the  eye,  yet  we  may  exert  the  vigour  of  the  foul  in  the  rea- 
foning  and  fcience  of  the  work  ;  and  this  energy  it  is  in  our 
power  to  improve  by  education  and  habit.  One  of  our  fird 
duties  is  to  enlarge  and  elevate  our  notions ;  for  the  dignity 
and  grandeur  of  our  work  depend  entirely  on  the  dignity  and 
grandeur  of  our  thoughts,  and  the  elevation  of  the  foul.  A 
greater  misfortune  cannot  attend  the  arts  than  for  men  of 
mean  parts  to  pra£life  them,  either  as  painters  or  engravers, 
as  they  invariably  cemmunicate  the  fame  bad  qualities  to 

their 
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their  works.  We  may  look  below  the  fuperficies,  and  xibt  be 
dazzled  with  a  gaudy  appearance,  or  fufier  our  admiration  to 
dwell  on  what  the  wife  would  contemo ;  or  we  may  be  led 
away  after  pageantry  and  pomp^  miftaking  them  for  tme  ho* 
nour  and  glory.  By  exertinig  the  mind  we  may  raiie  our  woric 
into  the  fubiime,  from  a  judicious  introdudion  of  fuch  accef- 
fory  circumftances  as  may  add  dignity  or  contribute  to  the 
illuft  ration  of  the  (lory;  particularly  if  they  have  a  (kilful  con« 
ne6lion,  and  affect  the  imagination.  We  have  noticed  fome 
fuch  inftances  already  in  our  EiTay  on  Invention,  as  in  Ra- 
phael's Paul  at  Lyftra,  Barry's pidiure  of  Elyfium,  &c.  Thefe 
acceObry  circumliances  occur  frequently  in  the  works  of  the 

Eoets,  and  contribute  much  to  heighten  the  fcene;  as  in 
-ear,  the  thunder  fiorm  Tnakes  the  heart  bleed  for  the  fuf- 
ferings  of  the  old  king :  and  how  fublime  does  the  vifion  of 
the  dagger  render  Macbeth  by  its  judicious  introduction  1 
Vaftnels  is  productive  of  the  fublime,  by  confidering  any  ob- 

{'e6t  that  takes  up  much  room  in  the  fancy.  But  we  mull; 
^e  careful  not  to  fall  into  a  common  error,  and  miftakegreat- 
nefs  of  bulk  for  noblenefs  in  works  of  art:  one  of  Lyfippus'^ 
(latues  of  Alexander,  though  no  bigger  than  the  life,  mi^ht 

five  the  mind  more  noble  ideas  than  Mount  Athos  had  it 
een  cut  into  the  figure  of  that  hero.  This  fubjeCl  has  been 
in  fome  meafure  amplified  already  in  our  Eflays  on  Invention 
and  Compofition:  it  may  therefore  be  fcarcely  neceffary  to 
mention,  that  the  fublime  requires  that  the  iubjeCt  of  our 
picture  ihould  be  a  great  one,  and,  if  poflible,  carry  with  it 
a  univerfal  intereft.  In  the  compofition,  fimplicity  and  gra- 
vity are  eflential  to  produce  grandeur :  we  cannot  wifli  for 
better  examples  than  are  oflfered  to  our  view  in  the  Cartoons 
of  Raphael;  particularly  the  Paul  at  Lyflra,  his  Preaching  at 
Athens,  and  in  the  Death  of  Ananias.  We  fliall  obferve 
great  grandeur  in  thofe  fine  compofitions  by  Wefl,  of  the 
Departure  of  Regulus,  Mark  Antony  haranguing  over  the 
body  of  J.  Caefar,  and  the  Swearing  young  Hannibal :  the 
Death  of  Stephen  by  the  fame  avtift  is  full  of  the  pathetic: 
the  prints  from  th^  above  are  in  every  one's  hands.  Too 
much  contraft  deftroys  the  great  liyle  ;  it  afibciates  heft  with 
the  pleafing.  Beauty  excites  gaiety  and  pleafurc,  the  fublime 
inclines  to  ferioufnefs.  Elevation  of  charafter  is  alfo  necef- 
fary;  a  want  of  noblenefs  contributes  much  to  depreciate  the 
works  of  the  Flemiflh,  and  particularly  of  the  Dutch  fchool. 
The  Hercules  and  the  Apollo  Belvidere  in  their  form  approx- 
imate moft  to  the  fublime,  except  we  be  permitted  to  con- 
jecture what  might  have  been  the  famous  Jove  and  Minerva 
of  Phidias.  A  broad  light  and  (liade^  or^  in  other  word?,  a 
6  fine 
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fine  ebiaro-fcuro^  add  an  effed:  of  fublimity.  Some  of  Bu- 
bens's  pi&ures  ftrike  wonderfully  on  that  account,  and  Rey- 
nolds's Infant  Hercules  receives  an  uncommon  air  of  gran- 
deur from  the  broad  and  judicious  difpolition  of  the  mafles. 
Though  this  ftyle  does  not  require  the  foft  harmonious  clow 
of  Venetian  colouring,  which  agrees  bed  with  the  beauuful, 
yet  it  by  no  means  follows,  that  it  authorizes  a  difregard  of 
the  grouping  of  the  colours,  to  the  total  neglefl  of  the  general 
harmony  ofthe  pifture.  The  colouring  ihould  be  fober  and 
dignified;  we  do  not  mean  black  and  heavy,  but  compofed  of 
fuch  colours  as  are  full,  rich,  flowing,  and  rather  deep  than 
light.  The  penciling  (hould  be  firm  and  decifive,  with  the 
parts  well  defined.  We  fhould  particularly  guard  ajgainft 
trifling  events,  poor  or  mean  thoughts,  and  whatever  is  low 
and  vulgar :  fuch  things  mar  a  good  whole,  and  appear  worfe 
by  contraft,  like  the  blemiflies  on  beautiful  bodies.  The 
mod  efleemed  mailers  have  carefully  avoided  introducing  in 
their  works  things  fordid  and  bafe :  m  the  higher  ftyle  there 
iliould  never  appear  any  thing  infignificant  or  unneceiTary, 
as  dogs,  cats,  parrots,  &c. :  fuch  things  as  thefe  often  add  a 
grace  to  the  pi6^urefque,  but  deftroy  orandeur.  Neither  will 
theatrical  fplendour  or  gaudy  apparel  fuit  the  fublime  :  the 
reafon  is,  they  affe^l  not  beyond  the  eye ;  and  that  which 
leaves  no  impreffion  on  the  mind,  we  may  reft  aflfured,  is  not 
the  thing  we  feek.  A  work  truly  fublime  does  not  merely 
pieafe :  that  is  the  province  of  inferior  excellence.  A  grand 
work  will  confound,  aftonifti,  and,  with  the  impetuonty  of 
a  hurricane,  bear  down  all  before  it.  The  fublime  appears 
founded  on  a  union  of  the  moft  noble  and  elevated  parts  of 
nature  joined  to  the  moft  profound  efforts  of  the  imagina- 
tion. Its  qualities  appear  to  be  (implicity,  with  a  certain 
uniformity  united  with  folemnity  and  gravity.  Simplicity  is 
neceffary  to  noblenefs,  as  ornament  deftroys  greatnefs  of 
manner.  So  the  parts  (hould  be  ample,  as  is  effected  by 
Urge  mantles,  &c. 

At  Agis'  fummons,  with  a  mantle  broad 
His  mighty  limbs  Leonidas  unfolds. 
And  quits  his  couch.  Glove  a. 

M.  Angclo  and  Raphael  approach  this  ftyle  in  their  ideas 
and  inventions,  but  neither  appears  to  accord  with  it  in  his 
forms.  M.  Angelo,  from  attempting  the  fublime,  produced 
what  may  be  termed  the  terrible^  in  which  the  attitudes  are 
forced  and  extraordinary,  and  the  figures  vaft,  robuft,  and 
mufcular:  he  chofe  in  expreffion  the  point  moft  extreme, 
and  generally  departing  from  objefts  in  themfelves  pleafing. 

ExpreJJivc 
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'Exfrejjive  Style* 

In  this  Raphael  flands  a  flilning  example,  and  appears  to 
have  touched  the  extreme  point  of  excellence.  Happily  we 
have  many  of  his  fined  works  at  hand  in  the  Cartoons  at 
Windfor  Caftle.  Witnefs  his  Elymas  the  forcerer,  whofe 
figure  is  mod  juftly  expreffive  of  the  punifhment  of  blindnels 
wtiicb  had  befallen  him ;  and  the  afionifhment  of  the  fpec- 
tators  is  depifted  with  great  judgment.  But  let  us  contraft 
the  above  with  the  Death  of  Ananias,  and  obferve  the  con- 
llemation  and  terror  in  the  fpe&ators  at  a  punishment  fo 
much  more  terrible.  There  we  behold  with  what  a  mafterly 
hand  the  artift  has  raifed  the  feelings  in  proportion  to  the 
exciting  caufe,  without  the  lead  wade  of  force  in  the  expref- 
fion.  In  the  fird  pi&ure  is  more  repofe ;  in  the  (econd,  a 
greater  degree  of  a&ion  correfponding  with  the  intered  ex- 
cited by  the  event.  In  the  fird  pi6\ure  we  fee  the  furprife  of 
an  earthly  judge  at  an  event  beyond  the  power  of  his  under« 
ftanding;  m  tnc  other,  a  calm  and  dignified  fet  of  beings, 
confcious  of  the  interpofition  of  a  Divine  Power.  Much  has 
been  fud  of  the  Cartoons ;  every  one  fpeaks  of  the  dignity 
of  the  Paul  in  the  pi&ure  reprefenting  his  ^*  preachinc  at 
Athens,''  which  for  (implicity  and  dignity  reaches  the  lub- 
lime,  Hidory  is  the  walk  that  ennobles  the  art.  This  calls 
forth  exertions  that  elevate  and  dignify  our  nature.  It  might 
be  doubted  if  the  Greek  ever  arrived  to  that  degree  of  per- 
fe&ion  in  expreflion  which  Raphael  has  fliown  in  his  works: 
they  certainly  facrificcd  it  to  the  beauty  of  appearance.  Still 
we  fliall  look  with  delight  on  the  Laocoon,  the  dying  Alex- 
ander,  the  Niobes,  &c.  Raphael,  to  adid  the  expredion  in 
bis  figures,  appears  to  have  marked  the  tendons ;  thofe  who 
haveiought  beauty  have  attended  more  to  the  flefliy  parts  of 
the  mufdes.  His  dyle  of  drapery  is  fimply  grand,  in  the 
extreme  of  perfection,  and  well  worthy  ot  being  dudied, 
Even  Pouflin,  who  is  faid  to  excel  in  it,  is  in  his  bed  works 
inferior.  Raphael  is  more  judicious  and  feleft ;  Pouffin  more 
natural.  Judice  mud  allow  that  the  former  took  the  hint 
for  this  great  dyle  of  drapery  from  M.  Angelo.  Raphael 
fometimes  reached  the  graceful,  and  but  feldom  the  beauti- 
ful, and  never  exquifitely.  We  have  felefted  the  works  of 
the  above  artid,  edeeming  them  the  fird  for  expreflion ;  but 
we  diall  find  admirable  traits  of  the  fame  kind  in  thofe  of 
the  Caracci,  Domenichino,  Pouflin,  &c.  Some  who  have 
attempted  the  expreflive  dyle,  imagining  the  whole  merit  lay 
in  excefs  and  violence,  have  writhed  their  figures  into  con- 
vulfions,  when  the  occafion  would  not  require  more  exertion 

than 


124  On  Painting. 

vthan  would  be  neceflary  to  take  a  pinch  of  fnuff  or  raife  a 
ftraw ;  nay,  they  will  not  let  them  even  deep  in  peace.  Such 
bombaftic  fluff  may  amufe  the  weak,  as  fafhion  in  art  will 
pleafe  for  a  time  even  at  the  expenfe  of  truth ;  but  the  tri- 
umph will  be  tranfitory  as  a  fun-beam  on  a  winter's  day. 

Beautiful  Style 

Requires  that  the  objefts  be  elegant,  void  of  fuperfluity, 
and  foft  in  the  execution.     Perhaps  the  truly  beautiful  ftyle 
muft  be  fought  ih  the  works  of  the  antients.     The  Apollo 
Belvidere  approaches  the  fublime,  and  forms,  of  its  kind,  a 
point  of  perfeftion :    fome  of  the  Niobes  exhibit  exquifite 
female  beauty,  but  in  the  Venus  de  Medicis  and  Apollo  we 
fee  it  united  with  grace.     It  is  certain  that  in  the  antique 
ftatues  we  muft  feek  the  beauty  of  fymmetr\',  and  that  we 
cannot  ftudy  them  too  often  to  fix  the  impreflion  of  their  ex- 
cellencies on  our  minds;  for  it  is  next  to  impoflible  but  that 
every  reconfideration  muft  unfold  new  beauties.     The  true 
mode  of  ftudy  is  to  imprefs  their  beauties  fo  ftrongly  on  the 
imagination  as  never  to  be  forgotten,  and  not  to  ftand  in  need 
of  their  prefence  as  a  pattern.  Boys  are  too  often  put  to  draw 
after  the  living  model  before  they  have  imbibed  a  proper  no- 
tion of,  or  rehfli  for,  beautiful  proportion.  There  is  no  danger 
of  fuch  ftudies  injuring,  as  we  are  furrounded  by  fine  exam- 
ples in  cbutro'fcuro  and  colour;  and  of  the  two,  decifion  is 
more  commendable  than  that  flovenly  manner  which  pre- 
fents  the  mere  idea  of  a  thing  like  a  aream :  the  former  dif- 
plays  knowledge,  the  latter  ignorance.     There  is  great  dif- 
ference in  pamting,   between  taking  the  ideas  of  natural 
things  without  giving  them  form,  and  that  determined  me- 
thod arifing  from  a  pofitive  knowledge.     Guido's  heads  are 
beautiful ;  hut  his  choice  was  often  injudicious,  many  of  his 
objefts  requiring  ftrong  expreflSon,  which  he  loft  for  fear  of 
deftroying  beauty.  Albano's  females  are  delicately  beautiful ; 
and  we  arc  furrounded  by  beauty  in  the  portraits  of  Reynolds 
and  others. 

Graceful  Style. 

To  form  this  ftyle  the  motions  of  the  fieures  ft)ould  be 
moderate,  eafy,  agreeable,  and  unaccompanied  by  violence*. 
The  antique  ftatues  will  aflurcdiy  afford  the  moft  perfect  ex- 
amples, becaufe,  on  a  comparifon  with  the  antients,  the  mo- 
derns appear  to  have  become  a  little  affedcd,  and  too  often 
lo  have  fought  grace  in  difficult  attitudes,  with  forced  and 
conceited  turns  m  their  figures.    There  are  few  of  the  Greek 

*  Sec  the  filFiiys  on  Grace  and  Beauty. 
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ftatues  in  which  grace  does  not  abound ;  for,  as  they  fought 
beauty  in  their  works,  they  cultivated  grace  as  its  inleparable 
companion.  V^ery  graceful  are  the  Apollo  and  the  Venus  de 
Medicis ;  fo  are  the  Meleager  and  Hermaphrodite,  The  Her- 
cules is  alfo  truly  graceful  and  eafy,  as  is  the  Antinoiis,  &c« 
Raphael  underflooci  the  grace  of  motion ;  but  he  had  it  lefs 
in  the  contours  of  his  figures ;  and  his  dry  manner  of  execu- 
tion contributed  much  to  deflroy  beauty.  Corregio  appears 
the  mod  perfe&  modern,  Parmegiano  being  fometimes  too 
forced,  and  bordering  on  affectation.  Reynolds's  female  por- 
traits appear  to  have  been  touched  by  the  Graces  themfelves* 
.  Among  the  works  of  our  fculptors,  the  females  of  Nollekens 
polTefs  fuch  a  combin«tion  of  grace  and  beauty  as  the  Greeks 
Qiight  have  acknowledged  for  their  own  without  a  blufh. 

Florid  Style. 

This  ftyle  muft  be  fought  amongft  the  Venetians,  alfo  in 
Rubens,  and  thofe  Flemings  who  have  followed  him.  Thofe 
who  have  praflifed  it  have  been  content  to  pleafe  the  eye  by 
a  brilliant  difplay  of  colour,  contrail  in  their  groups,  and  op- 
pofition  in  light  and  (hade.  They  appear  to  have  admitted 
every  defcripUori  of  objeSs  in  their  pifture,  provided  they 
contributed  to  the  buille  or  pleafure  of  the  whole.  If  this 
is  not  the  moft  juft  ftyle,  experience  teaches  every  one  that 
it  is  the  moft  popular,  and  perhaps  we  may  add  the  moft  pro- 
fitable. 

The  above  mafters  muft  not  be  opnfounded  with  thofe  who 
have  pra&ifcd  a  ftyle  fufficiently  eafy,  but  who  have  been 
content  with  giving  fuch  an  idea  of  a  thing  in  their  works  as 
would  ferve  to  diftinguifti  one  from  another  without  regard- 
ing their  perfe6Vion.  At  the  head  of  this  latter  clafs  ftand 
P.  Cortona  and  L.  Giordano. 

Natural  Style, 

This  ftyle  is  called  natural,  from  the  artifts  praSifing  it 
wanting  the  power  to  improve  on  the  original,  or  of  chooling 
the  beft  of  the  kind,  it  is  to  be  feen  in  the  Dutch  fchooi 
in  the  works  of  Rembrandt,  G.  Dow,  Meris,  young  Teniers, 
&c.  This  fchooi  has  improved  the  aerial  perfpeSive,  and 
poffeffes  great  excellence  of  colour  and  cbiaro-fcuroj  to  which 
It  has  jomed  great  truth,  as  far  as  a  (imple  reprefentatioa 
would  permit.  It  has  excelled  in  what  may  be  termed  the 
mechanical  part  of  the  art ;  and  thofe  who  wifti  to  feck  after 
an  elegant  power  of  penciling  will  be  highly  gratified  in  the 
admirable  works  of  Teniers,  Cuyp,  Berghem,  Ice.  &c. 

As  each  of  the  above  ftyles  has  its  peculiar  beauties,  we 
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muft  cautioufly  guard  againfl  falling  into  the  opjiofite  ex* 
treme.  For  the  fiiblime  is  nearly  allied  to  the  extravagant ; 
the  expreffive  may  be  eaiily  rendered  bombaftic  or  pedantic  ; 
and  the  beautiful,  fmirking  or  coquettiih.  The  graceful,  with 
the  ignorant,  may  eafily  become  the  afTe&ed :  perhaps  there 
is  but  a  flight  partition  between  that  affedation  of  grace  in 
the  works  of  Watteau,  Bouch6,  and  Le  Moine,  and  the  pure 
veprefentations  of  Corregio,  or  thofe  of  Parmegiano.  The 
florid  may  be  miftaken  for  the  (howy  and  tawdry.  This  i» 
moft  likely  to  happen  from  a  cold  lifelefs  imitation. 

Works  of  ^nius  are  ever  the  refalt  of  feeling,  to  which 
we  muft  be  direded  by  fpirit  and  judgment.    A  painter,  a 

Eoet,  or  plaver,  that  imitates  clofely,  will  never  excel.  To 
e  tamely  afive  in  our  works  is  not  enough  ;  Ipirit,  vivacity, 
and  vigour,  are  required.  Whatever  comes  fhort  of  this  is 
but  one  remove  from  imbecility. 


XXII.  Memeir  on  ibe  comparative  Anatomy  of  ibe  EleSric 
Organs  of  tbe  Torpedo,  tbe  Gymnotus  eledricus  and  ibe 
Silurus  eTe£kricus.    By  E.  Gboffroit  *• 

OiNCE  philofophers  have  applied  with  fo  much  fuccefs  to 
refearches  refpedmg  the  Galvanic  phaenomena,  it  is  of  more 
importance  than  ever  that  a  correA  defcription  (hould  be  given 
of  the  particular  organs  of  certain  fifhes  which  are  found  to 
poflefs  ele£tric  properties.' 

Analogjy  gives  us  reafon  to  believe,  that  beings  which  pof« 
fefs  faculties  fo  extraordinary  are  indebted  for  them  to  an  or* 

Enization  almoft  entirely  fimilar;  confequently,  that  theft 
ings  approach  verv  near  to  each  other,  or  rather,  that  they 
form  only  one  family.  But  by  the  examination  we  are  ena- 
bled to  make,  this  is  not  obferved  to  be  the  cafe :  on  the  con- 
trary, we  are  furprif(id  to  find  that  the  eledric  fifhes  belong 
to  ^nera  exceedingly  different,  and  that  they  are  placed  in 
thefe  cenera  without  violating  in  any  manner  the  order  of 
natural  relations.-  An  ele&ric  fpecies,  therefore,  is  known 
in  each  of  the  genera,  of  ray,  tetrodon,  trichiurus,  gymnotus^ 
and  filurus. 

To  account  for  the  great  difiimilarity  of  the  fifhes  which 
are  diflinguifhed  from  others  of  the  fame  genera  by  tbe  pre- 
fence  of  eledric  organs,  we  muft  admit  that  the  latter  are 
not  eflentiaily  conneded  with  organs  of  the  firft  importance^ 
and  that  they  belong  at  moft  to  the  common  int^mentSj 

*  From  AMHoies  da  Mufeum  Natianat,  No.  5. 
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which  vary  in  each  fpecies  without  producing  any  remark- 
able modification  in  the  reft  of  the  organization. 

This,  however,  is  a  refult  to  which  our  ftate  of  knowledge 
in  regard  to  thofe  eledlric  organs  hitherto  obferved,  does  not 
fcem  to  condu6l ;  for,  if  we  adopt  the  opinion  of  moft  ana- 
tomifts,  it  will  be  found  that  the  cleftric  organ  in  the  tor- 
pedo is  very  extenfive,  exceedingly  complex,  and  particularly 
remarkable  in  this  refpeft,  that  nothing  analogous  to  it  has 
ever  been  obferved.  The  Italian  fcho<^,  at  the  head  of  which 
were  Redi  and  his  pupil  Lorenzini,  for  a  long  time  confi« 
dered  the  numerous  tubes  of  which  that  organ  is  formed  as 
fo  many  peculiar  fmall  mufcles,  mufcuU  falcatt ;  and  this 
opinion  was  generally  adopted  till  the  late  John  Hunter  pub- 
lifhed  his  excellent  Anatomical  Defcription  of  the  Torpedo. 

During  my  travels  I  have  alfo  had  an  opportunity  ot  feeing 
torpedoes,  and  1  foon  diftinguifhed  the  ele^ric  batteries  with 
which  they  are  abundantly  furnifhed.     As  it  was  by  touch- 
ing thefe  kinds  of  apparatus  that  I  experienced  the  ftrongeft 
fhocks,  and  as  the  other  rays  exhibited  nothing  of  the  fame 
kind,  I  entertained  no  doubt  that  I  had  before  my  eyes  thofe 
organs  by  means  of  which  the  torpedo  renders  itfelf  fo  for- 
midable in  the  bofom  of  the  water,  and  can  at  pleafure  ftrike 
with  numbnefs  thofe  animals  which  it  wifhes  to  make  its 
prey.    But  at  that  time  I  was  ignorant  whether  others  before 
me  had  examined  this  organization;  and,  in  that  cafe,  what 
addition  to  the  obfervations  already  made  it  would  be  necef- 
fary  for  me  to  make.     Being  fliut  up  in  Alexandria  during 
the  time  of  the  fiege,  and  deprived  of  the  ufe  of  my  library, 
I  confoled  myfelf  tor  not  being  immediately  able  to  clear  up 
my  doubts,  by  entertaining  a  hope  that  thefe  organs  were  not 
known,  at  leaft  in  regard  to  their  relation  with  general  phy- 
fiology.     To  obtain  that  knowledge  I  endeavoured  to  find 
fomething  analogous  in  the  other  rays,  being  perfuaded  that 
it  was  not  fo  much  the  prefence  of  this  organ,  as  a  difpo- 
fition  peculiar  to  it,  that  gave  the  torpedoes  alone  of  all  the 
rays  the  aftonifhing  faculty  of  fulminating,  as  we  may  fay,  the 
fmall  inhabitants  of  the  fea.   Thofe  who  have  compareo  only 
a  few  animals  mud  know  that  few  new  organs  are  found 
among  them,   and  particularly  in  fpecies  which  refemble 
each  other  fo  much  as  the  rays.     It  was  natural  therefore  to 
believe,  that  the  tubes  contaming  a  gelatinous  fubftance  in 
the  torpedo  exifted  in  a  ftate  of  concealment  in  the  other 
rays ;  and  it  will  here  be  feen  that  I  indeed  found  in  the  lattei 
an  analogous  organization,  with  differences  to  which  we  mud 
refer  the  different  modes  of  exiftence  and  a&ioa  of  each 
^">ecie3. 
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Rays,  as  is  well  known,  are  flat  fifli,  the  pe£loral  fin  of 
which  is  prolonged  anteriorly  on  the  fides  of  the  head  by 
^eans  of  a  cartilage  that  borders  its  circumference.    The 
torpedo  dlfiers  from  other  fi(hes  of  the  fame  genus  by  a  very 
confiderable  interval  between  this  cartilage  and  tke  heaa. 
All  this  large  vacuity  is  filled  up  by  prifms  of  fix,  five,  and 
fometimes  lour  planes.     Thefe  prifms  adhere  by  their  bafes 
to  the  (kin  above  and  to  that  below.     1  hey  are  arranged 
parallel  to  each  other,  follow  the  projecting  and  irregular 
contours  of  the  head  and  branchias,  and  externally  form  a 
femi-elliptic  (Iratum.     When  the  (kin  is  removed,  all  thefe 
prifms,  the  bafes  of  which  are  then  obferved,  exhibit  the  ap- 
pearance of  a  honey-comb.    They  are  fo  many  fmall  tubes 
filled  with  a  fubftance  which  by  chemical  analyfis  I  found  to 
be  a  compound  of  gelatin  and  albumen.    The  texture  of 
thefe  tubes  is  aponeurotic,  and  they  are  united  to  each  other 
by  a  kind  of  lax  reticulation  formea  of  tendinous  fibres  which 
envelop  them  in  every  direction  :  in  the  lail  place,  they  are 
covered  and  (hut  by  an  aponeurotic  membrane,  and  above 
thefe  coverings  the  (kin  is  applied.    This  apparatus  is  fur* 
niffaed  with  nerves  remarkaole  for  their  large  fize.    There 
are  didinguifhed  four  principal  trimks,  which  are  diftributed 
to  all  the  tubes,  and  which  at  length  penetrate  into  their 
fubftance  and  expand  in  it. 

'  Though  rays,  in  which  the  cartilage  of  the  peroral  fin  im- 
mediately borders  the  contours  of  the  head,  were  not,  like  the 
torpedo,  in  a  condition  to  exhibit  prifms  or  vertical  tubes^ 
they  did  not  difler  from  them  fo  much  as  might  be  expeded. 
In  the  rays,  as  well  as  in  the  torpedoes,  there  ififues  from  the 
cranium,  a  little  before  the  ear,  a  nerve  fo  large  that  it  fur- 
paiTes  the  volume  of  that  which  proceeds  to  the  ej»e.  This 
nerve  proceeds  laterally,  creeps  ovtfr  the  fuperior  face  of  the 
mafleter,  and  expands  oelow,  between  that  mufcle  and  the 
firft  branchia,  in  amafs  which  on  the  firft  view  might  be  taken 
for  a  gland,  but  which  is  really  the  focus  from  which  pro- 
ceed, m  fcveral  bundles,  a  great  number  of  tubes  analogous 
to  thofe  of  the  torpedo.  A  bundle  proceeds  towards  the 
nofe,  another  fpreads  over  the  belly,  a  third  afccnds  on  the 
mafleter  and  terminates  behind  the  occiput,  and  a  fourth  ex- 
tends over  the  mufcles  of  the  pedoral  fin.  In  this  refpeA 
there  are  fome  difllerences  according  to  the  fpecies  :  but  thefe 
tubes,  in  the  ray  as  well  as  in  the  torpedo,  always  adhere  to 
the  (kin  above  and  to  that  below;  only,  inftead  of  being  ver- 
tical, which  is  impoflible,  for  want  of  room,  they  follow  the 
contour  of  the  head,  extend  over  the  moft  exterior  mufcles^ 
and  are  longer  according  as  they  have  a  larger  circuit  to 
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make  before  they  are  inferted  in  the  (kin.  Thefe  long  tubes 
feem  to  be  of  the  fame  nature  as  thofe  of  the  torpedo,  and 
contain  a  gelatinous  and  albuminous  fubflance  entirely  fimi^ 
lar.  Hitherto  we  obferve  in  this  refpeft  no  other  differencefi 
between  the  common  rays  and  the  torpedo,  except  that  the 
tubes  in  the  latter  are  very  fliort,  vertical,  clofe  to  each  other^ 
and  parallel ;  while  in  the  other  rays  they  are  much  longer^ 
bend  around  the  princi))al  mufcles  of  the  electric  machines, 
and  divide  into  feveral  bundles  formed  of  divergent  radii. 

But  if  thefe  organs  do  not  vary  in  each  fpecies  but  by  a 
different  arrangement  of  parts,  is  it  not  to  be  apprehended 
that  we  may  fall  into  a  confequence  contrary  to  the  fa6is  ob« 
ferved,  and  ou^ht  we  not  to  fuppofe  that  all  rays  are  more 
or  lefs  endowed  with  the  elcftric  properties  of  tne  torpedo? 
Such,  indeed,  would  be  the  opinion  which  we  ought  to  form, 
if  thefe  organs  were  not  diftinguifhed  by  a  character  on  which 
depend,  in  part,  the  adoniihing  properties  of  the  torpedo. 
The  rubes  in  the  common  rays  open  on  the  outfide  of  the 
fkin  by  orifices  peculiar  to  them,  and  are  fo  many  excretory 
organs  of  the  gelatinous  matter  which  they  contain.  In  the 
torpedo  all  thefe  tubes  are  completely  (hut,  not  only  by  the 
(kin,  which  has  no  perforations,  but  alio  by  aponeurofes  which 
extend  over  the  whole  furface  of  the  elearic  organ.  As  the 
gelatinous  matter  cannot  then  efcape,  it  is  fbrcea  to  be  accu- 
mulated in  thefe  tubes :  hence,  no  doubt,  the  greatnefs  of 
their  diameter,  and  on  this  account  alfo  their  number  in- 
creafes  at  the  different  periods  of  life.  Valft  and  Hunter, 
indeed,  found  this  progreflive  augmentation.  They  counted 
more  than  two  hutidred  of  thefe  tubes  in  young  fubjefts, 
from  four  to  five  hundred  in  adult  torpedoes,  and  even  twelve 
hundred  in  an  individual  of  a  large  fize. 

It  is  to  John  Hunter,  as  already  faid,  that  we  are  indebted 
for  the  beft  defcription  of  the  eleftric  organs  of  the  torpedo*. 
Monro,  in  his  Phyfioio^  of  Fi(hes,  has  alTo  defcribed  the 
correfponding  apparatus  found  in  the  other  rays ;  but  I  flatter 
myfelf  that  I  am  the  firfl  who  compared  thefe  organs,  who 
proved  their  identity,  and  reduced  them  to  the  fame  fyflem 
of  organization.  The  eleftric  organ  of  the  torpedo  is  really 
an  organ  of  touching,  fumifhed  with  an  apparatus  as  exten- 
five  as  that  of  feeing  or  fmelling.  The  nerves  which  pro- 
ceed thither  are  fo  large  that  ihcir  volume  appeared  to  Hunter 
as  extraordinary  as  the  phsenomena  to  which  they  give  rife. 
They  fuddenly  expand  in  a  gelatinous  mucus,  and  nothing 
impedes  their  free  communication  with   external  bodies, 
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There  can  be  no  doubt  that  they  perform  a  very  cotifiderable 
part  in  the  ele£iric  phaenomena.  Hunter  was  of  opinion  that 
they  are  dellined  to  forni^  colle£t,  and  dire£k  the  nervous 
fluid.  Their  influence  however  is  proved,  fince  it  is  known 
that  the  concurrence  of  the  will  of  the  animal  is  indifpen* 
fably  neceffary  for  giving  (hocks.  This  evidently  refuhs  from 
the  obfervations  of  M.  Valft,  and  from  thofe  which  I  had 
eccafion  to  repeat  myfelf. 

However,  fince  thefe  nerves  are  found  in  other  rays  diftri- 
buted  nearly  in  the  fame  manner  as  in  the  torpedo,  it  muft 
be  allowed  that  they  are  not  alone  fufHcient  for  the  produc- 
tion of  eledricity,  and  that  for  this  purpofe  they  muft  alfo 
be  in  a  certain  relation  with  the  furrounding  parts.  Do  the 
apertures  of  the  tubes  in  the  rays  favour  the  iffue  of  the 
nervous  fluid"?  Or,  as  in  the  torpedo,  do  the  nerves  require 
a  larger  quantity  of  gelatinous  fuodance  to  enable  them  to 
expand  in  numerous  ranii^  and  to  become  proper  for  ading 
with  more  energy  ? 

In  order  that  we  may  afcertain  how  far  thefe  conjeAurea 
may  be  founded  in  truth,  let  us  compare  the  eie&ric  organs 
of  the  torpedo,  thofe  defcribed  by  Hunter  in  the  gymnotuM 
eleiiricusy  and  thofe  which  I  difcovered  in  the  Jilurus  ele&ri'- 
cus,  Thefe  two  fiflies  are  fo  different  from  the  torpedo,  that 
they  afford  reafon  to  hope  that  this  comparifon  will  throw 
confiderable  light  on  the  prefent  queftion. 

The  gymnotus  belongs  to  that  order  of  fifhcs  diftinguiflied 
by  the  name  of  apoda :  it  is  the  genus  which  approaches 
neareft  to  that  of  the  tnurenas  and  eels ;  confequently  they 
have  a  very  long  body,  almoft  cylindric,  and  fimilar  to  that 
of  ferpents.  Separated  from  the  niurenss  becaufe  they  have 
no  fins  on  the  back  or  tail,  they  are  difiinguiflied  from  them 
alfo  by  the  great  fhortnefs  of  the  abdomen.  The  anus^  in- 
deed, is  fo  near  the  head  that  it  opens  before  the  pec^toral 
fins.  But,  on  the  other  hand,  the  gyitinoti  have  the  tail  of 
a  moft  extraordinary  length  :  it  is  an  organ  to  which  all  the 
reft  feem  to  have  oeen  facrificed,  and  it  is  render^  lighter 
by  a  difpofition  peculiar  to  this  kind  of  fifh.  The  i^-bladder^ 
inftead  of  being  inclofed  in  the  abdominal  cavity,  extends  to 
the  infide  of  the  tail,  and  is  continued  to  its  extreiqity.  It 
is  aboVe  this  bladder  that  there  is  found  in  the  ^ninotua 
eledtricus  a  very  fingular  apparatus  ilill  more  aftonifhine  by 
its  enormous  Cxze  than  by  its  ftni6ture ;  an  aj>paratus  of  which 
there  is  no  veftige  in  the  othecL  fpecies  of  this  genus,  and 
which  may  be  eafily  known  to  be  the  eledric  organ  of  the 
gymnotus. 

This  organ  is  formed  by  the  union  of  a  very  great  number 
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of  aponeurofes,  which  extend  in  the  direftion  of  the  length  of 
the  fi(h,  forming  fo  many  horizontal  iirata^  parallel,  and  di-> 
ftant  from  each  other  about  a  millimetre :  other  vertical  la- 
minae^  of  the  fame  nature,  and  much  more  numerous,  inter- 
fe^  them  almoft  at  right  angles ;  which  produces  a  large 

Erofound  reticulation  compofed  of  numerous  cells  of  rhom- 
oidal  planes.     The  interior  of  thefe  cells  is  filled  with  aa 
un6tuous  rubdance  of  a  gelatinous  appearance. 

The  elefitric  batteries  are  divided  into  four  diftin£t  mafles, 
two  of  which  are  large  and  two  fmall.  Hunter  gives  to  each 
pair  the  name  of  large  and  fmall  eleSric  organs. 

The  large  organs  are  fituated  immediately  below  the  air- 
bladder  and  the  vertebral  mufcles.  They  are  of  fuch  a  thick'v 
nefs  that  they  form  alone  more  than  half  the  volume  of  the 
tail.  They  are  divided  by  a  broad  partition,  which  furnifhes 
them  with  points,  to  which  they  are  ftrongly  attached.  They 
adhere  fuperiorly  to  the  air-bladder,  and  to  the  mufcles  which 
accompany  it,  by  a  very  compaft  cellular  tifluc,  and  they  ter- 
Qiinate  interiorly  in  a  round  edge  towards  the  origin  of  tha 
oiTeous  pieces  which  fupport  the  radii  of  the  fin  of  the  anus. 

The  fmall  organs  dccupj/  tljg  lower  region  of  the  tail. 
They  begin  and  end  nearly  at  the  fame  pomts  as  the  large 
organs;  are  fituated  below  them,  and  on  each  fide  of  the  oT- 
feous  fupporters  of  the  anal  fin :  their  general  form  is  that  of 
two  long  triangular  pyramids.  The  two  lateral  faces  of  thefe 
pyramids  are  covered  by  mufcular  fibres,  the  aggregate  of 
which  produces  the  different  motions  of  the  fin.  In  this  re^- 
fpeft  thefe  fmall  organs  differ  eflentially  from  the  large  ones 
which  arc  attached  immediately  to  the  ikin,  and  which,  hav- 
ing a  more  intimate  connexion  with  external  bodies^  are  ca- 
pable of  producing  more  energetic  effects. 

The  horizontal  laminae  of  the  fmall  organs,  inftead  of  be- 
ing parallel  throughout  their  whole  length,  are  undulated  at 
intervals.  Hunter  counted  24  in  a  lar^i^e  organ,  and  14  in  a 
fmall  one.  The  laminae  which  interleo^  the  latter  at  right 
angles  are  far  more  numerous  :  they  arc  fo  thin,  and  fo  near 
each  other,  that  240  are  found  in  the  extent  of  9  inches. 

This  apparatus  of  electric  organs  is  put  in  play  by  a  fy- 
ftem  of  nerves  furniflied  by  the  fpinal  marrow,  and  diftributed 
with  admirable  mechanifi^.  Above  the  vertebral  column  is 
found  a  large  nerve,  which  proceeds  in  a  ftraight  line  from  the 
cranium  to  the  extremity  of  the  tail ;  but  though  larger,  and 
nearer  the  vertebral  column,  in  the  gymnotus  eJedlricus  than 
in  other  fiflies  of  the  eel  kind,  it  gives  out  only  a  few  rami, 
which  proceed  to  the  eledtric  organs.  On  the  other  hand, 
however,  there  iflues  from  each  vertebca  a  nerve,  which  not 
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only  diftrlbutes  branches  to  the  mufcles  of  the  tait,  but  fend^ 
fome  alfo  to  the  eleftric  organs.  The  different  rami  of  this 
nerve  creep  firft  over  the  furfaces  of  thefe  organs,  and  fpread 
and  expand  in  their  alveoli.  It  is  thus  t&at  the  vertebral 
nerves,  by  means  of  this  deviation  from  their  ufual  route, 
and  of  an  augmentation  of  volume,  become  in  the  gymnotus 
eleftricus  fo  many  inftruments  capable  of  (Iriking  with  death, 
or  at  lead  with  torpor,  all  thofe  animals  which  they  touch. 

The  eleftric  organ  of  this  fifh  being  placed  under  the  tail, 
and  in  a  part  which  confequently  is  removed  from  the  prin- 
cipal fyftems  of  life,  it  was  difficult  to  conceive  what  were  the 
nerves  which  could  proceed  thither.  The  fimpleft  combina- 
tion was  to  deduce  them  immediatelv  from  the  Ipinal  marrow ; 
and  this,  indeed,  is  that  which  we  fee  realized  in  the  gym- 
notus elefltricus. 

The  fimplicity  of  the  means  employed  by  nature  is  ob- 
ferved  in  a  manner  flill  more  particular  in  the  iilurus  elec- 
tricus.  This  fi(h  differs  almoft  as  much  from  the  gymnoti 
as  from  the  rays,  and  therefore  we  muft  expeA  a  quite  dif- 
ferent organization. 

It  is,  indeed,  neither  on  the  fides  of  the  head,  as  in  the 
torpedo,  nor  below  the  tail,  as  in  the  fpecies  we  have  de- 
fcribedy  that  the  eleftric  organ  of  the  filunis  elcftricus  is 
found.  It  i^  extended  all  round  the  animal;  it  exifts  im- 
mediately below  the  (kin,  and  is  formed  by  a  confiderable 
coUeftionof  cellular  tiflue,  fo  thick  and  compaft,  that  on  the 
"firft  view  it  might  be  taken  for  a  (Iratum  of  lard;  but  when 
clofely  infpefted  it  b  obferved  that  this  organ  is  compofed 
of  real  tendinous  or  aponeurotic  fibres  interwoven  with  each 
other,  and  which  by  their  different  erodings  form  a  reticu- 
lation the  meflies  of  which  are  not  diflinftly  vifible  without 
the  help  of  a  magnifying  glafs.  The  fmall  cells  or  alveoli  of 
.this  reticulation  are  filled  with  an  albumino-gclatinous  mat- 
ter. They  are  prevented  from  communicating  in  the  infide 
by  a  very  ftrong  aponeurofis,  which  extends  over  the  whole 
eleftric  reticulati(m,  and  which  adheres  to  it  fo  clofely  that 
it  cannot  be  feparated  without  tearing  it.  This  aponeurofis 
in  other  refpefts  adheres  to  the  mulcles  only  by  a  thin  cel- 
lular tiiTue  of  little  confiftence. 

The  nervous  fyftem,  which  completes  this  eleftric  organ,  has 
no  more  relation  with  the  nervous  branches  which  we  eia- 
mined  in  the  torpedo  and  the  gymnotus  than  the  tubes  of 
the  latter  have  with  the  peculiar  covering  of  the  filurus  elec- 
tricus.  Thefe  nerves  proceed  from  the  brain  5  they  are  the 
fame  as  thofe  which  my  friend  Cutier  has  obferved  in  all 
fifhes  to  proceed  under  the  lateral  line :  but  thefe  two  nerves 
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of  the  eighth  pair  in  the  filurus  eleftricus  have  a  direftion  and 
volume  which  are  peculiar  to  that  fpecies :  they  defcend,  ap- 
proaching each  other  on  their  ifluing  from  the  cranium  to- 
wards the  body  of  the  firft  vertebra,  which  ihey  traverfe. 
They  firft  introduce  thenifelves  through  an  orifice  peculiar 
to  each  of  them,  and  then  ifliie  on  the  oppofite  fide  by  one 
aperture :  after  reafcending  they  fuddenly  feparate,  anq  pro- 
ceed under  each  of  the  lateral  lines.  They  are  then  found 
lodged  between  the  abdominal  mufcles  and  the  general  apo- 
neurofis  which  extends  over  the  eleftric  reticination.  In 
the  laft  place,  they  peneirate  beneath  the  Ikin  by  means  of 
large  branches,  which  proceed  to  the  right  and  left  of  the 
principal  nerve,  Thefe  branches  are  in  number  12  or  15  on 
each  fide ;  they  pierce  the  aponeurofis  which  lines  the  inte- 
rior furface  of  the  reticular  tiffiie,  penetrate  to  the  centre  of 
the  reticulation,  and  at  laft  expand  in  it. 

The  examination  of  the  three  eleftric  organs^  which  I  have 
compared  with  each  other,  neceflarily  condufts  us  to  fome 
interefting  refults  refpefting  the  kind  of  modification  which 
organs  common  to  all  fifties  ought  to  undergo  to  develop  in 
fome  fpecies  eleftric  properties.  We  find,  ift,  That  the  part 
where  the  eleftric  batteries  are  lodged  b  a  matter  of  indifte- 
rence,  as  they  are  difful'ed  all  around  the  filurus  cleftricus, 
colle6led  in  the  tail  of  the  gymnotus,  aiid  united  on  the  fides 
of  the  head  in  the  torpedo,  ad,  That  no  branch  of  the  ner- 
vous fyftem  is  particularly  fet  apart  for  thefe  organs,  fince  the 
nerves  diftributed  thither  are  all  different.  3d,  That  the  form 
of  the  cells  is  alfo  of  little  importance,  as  this  form  varies  in 
each  fpecies ;  but  in  other  refpefts  it  is  found  alfo  that  the 
ele6lri«  batterie??,  which  on  the  firft  view  we  might  be  tempted 
to  believe  to  be  fo  different,  have  however  a  great  many  re- 
lations with  each  other,  and  may  be  reduced  to  the  fame 
fyftem  of  organization.  This  will  appear  evident,  when  it  is 
confidered  that  the  ele6lric  fifties  are  the  only  ones  in  which 
we  find  aponeurofes  fo  extenfive  and  fo  multiplied  in  their 
furfaces,  with  fo  confiderable  an  accumulation  of  gelatine  and 
albumen  in  the  cells  formed  by  thefe  aponeurofes,  and  ner^ 
V0U9  rami  fo  large  and  of  fuch  a  length.  It  is  by  the  union, 
indeed,  of  thefe  finiple  inftruments  that  the  eleftric  organ  ia 
conftituted;  and  in  this  ftate,  according  to  the  judicious  re- 
mark of  my  colleague  Lacepcde  *,  it  may  be  compared  to 
the  Leyden  flaflc,  or  an  eleftric  pitlure,  fince  it  is  alternately 
compofed  of  bodies  which  conduft  the  eleSric  fluid  (the 
verves,  and  the  albumino-gelatinous  pulp  to  which  the  a£iion 

•  Hifiolre  I^,iiHr(,lle  cies  Voijfonsy  vol,  ij.  Pefcription  of  the  Gjmnottfs 
ele^ricus,  p.  it) 6. 
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of  the  nerves  is  continued),  and  of  non-conduSing  bodies, 
fuch  as  the  aponeurotic  laminas,  extended  through  this  mafs 
of  albumen  and  gelatine.  What  proves  that  it  is  on  the 
mechanical  arrangement  of  thefe  idio-eledUic  and  non-elec- 
tric elements  that  the  properties  of  the  torpedo  depend,  is  the 
cxiftence  of  the  fame  parts  in  other  rays,  though  thefe  fiflie* 
are  not  capable  of  producing  the  fame  efftds.  Thefe  parts, 
iimilar  in  regard  to  their  intimate  ilature  and  texture,  are 
difpofed  in  a  manner  entirely  different.  The  nerve  of  the 
£fth  pair  in  the  rays  and  fquali  is  of  a  coniiderable  vo* 
}ume,  and  expands  in  a  medium  from  which  flows  a  great 
quantity  of  albumino-p:elatinous  ferofity:  b^U  this  gelatine 
cither  is  loft  on  the  outfide  by  tubes  which  open  without  the 
fkin,  or  is  accumulated  in  a  mafs  on  the  fides  of  the  bones  of 
the  nofe.  In  the  latter  cafe,  the  celatine,  whatever  be  its 
quantity,  is  of  no  ufe  for  the  produ&on  of  elc6lficitv.  This, 
no  doubt,  muft  be  afcribed  to  the  want  of  aponcurofes,  which 
divide  it  into  fmall  infulated  portions — in  the  fame  manner 
AS  the  Leyden  fla(k,  or  the  eleSric  piftnre,  would  fail  of  their 
effe&  if  deprived  of  the  glafs  laminae  intcrpofed  bet\*een  the 
metallic  coatings. 

The  ele£lric  organ,  l>eing  formed  of  nerves  and  aponeurotic 
laminae,  interlarded;  if  1  may  ufe  the  expreflion,  with  albu- 
men and  gelatine,  we  ought  not  to  be  aftoniftied  at  meeting 
with  it  in  families  altogether  different.  All  animals  have 
nerves  which  are  loft  under  the  (kin;  all  thofc  immediately 
below  it  are  more  or  lefs  provided  with  cellular  tiflue:  all 
then  have,  in  fome  meafure,  the  rudiments  of  an  elcdric  or- 
gan. If  we  now  fuppofe  that  nourilhing  vefl'els  depofit  al- 
Dumen  and  gelatine  between  the  leaves  of  the  cellular  tiifud 
which  fixes  the  flcin  to  the  exterior  mufcles,  wc  fliall  eafily 
form  an  idea  of  the  manner  in  which  this  depofiiion  may  give 
rife  to  the  exiftence  of  an  eleftric  organ.  All  this  may  take 
place  without  the  influence,  at  leaft  in  an  immediate  manner, 
of  the  other  organs  efl'ential  to  life.  It  is  a  development 
which  takes  place  almoft  without  the  animal,  and  which  has 
no  a£lion  but  on  the  (kin  and  parts  which  depend  on  it ;  and 
hence  the  reafon  why  fpecies  which  exhibit  alone  a  develop* 
ment  fo  extraordinary  belong,  however,  to  a  numerous  genus 
without  prefenting  any  ftriking  anomaly. 

I  have  thought  it  neceftary^  for  the  benefit  of  naturalifls 
vho  apply, to  the  ftudy  of  natural  relations,  to  infift  on  thia 
remark;  ^nd  I  (hall  terminate  this  memoir  by  another,  which 
in  my  opinion  muft  prove  interefting  to  the  learned. 

I  have  reafon  to  believe  that  the  Arabs,  at  the  period  no 
4oubt  when  they  cultivated  the  fcieuces  with  fo  much  fuc- 
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cefs,  had  approached  nearly  to  the  theory  of  eloiElricity ;  it  is 
at  lead  probable  that  they  referred  to  the  fame  caufe  the 
fulminating  effedis  of  the  torpedo^  and  thofe,  much  more  ter- 
rible, of  celeftial  eleSricity.  We  can  form  no  opinion  of 
their  knowledge  in  natural  hiftory  but  by  the  names  which 
they  have  given  to  mod  of  the  produSions  of  nature.  Thefe 
names  have  been  preferved  without  alteration  5  for  it  is  only 
to  the  ae.ra  when  the  fciences  flourifhed  in  the  Elaft  that  we 
muft  refer  the  rational  noftienclature  dill  employed  by  the 
rude  inhabitants  of  Egypt.  Every  animal  in  that  covin«» 
try,  as  well  as  in  books  of  natural  hi  (lory,  has  two  names^ 
that  of  the  genus  and  that  of  the  fpecies.  There  is  no  ex« 
ception  but  in  favour  of  the  torpedo  and  the  filurus  elcftri- 
>cus.  Every  thing  which  related  to  the  form  of  thcfe  fiihes 
has  been  ne^le£ied,  and  nothing  has  been  attended  to  but 
their  adoniffamg  faculty  of  (Iriking  with  torpor  all  the  fmaiji 
marine  and  frefh  water  fi(hes.  Though  very  different,  they 
have  been  difUnguifhed  by  the  fame  name;  and,  what  is  very 
remarkable,  this  name,  rdad  or  raafcb^  is  that  ufed  to  exprei9 
thunder.  In  giving  this  denomination  to  the  torpedo  and 
the  filurus  ele^ricus,  did  •the  Arabs  think  of  referring  ih<} 
phaenomena  of  animal  electricity  to  celedial  ele£iricity? 

Explanation  of  the  Figures ^  Plate  III^ 

Fig.  i»  the  torpedo  {Rata  torfedo). 

a,  ele£lric  organ  compofed  of  tubes. 

b^  the  upper  Scin  turned  back  on  the  fide  to  (how  the  elec* 
trie  organ. 

Fig.  2.  the  red  ray  {Rata  rubus). 

a^a,  aponeurotic  tubes  which  communicate  on  the  outfide 
of  the  Ikin  by  peculiar  orifices. 

b,  the  fkin  of  the  flanks  turned  back  on  the  fide« 
«,  nerve  of  the  fifth  pair. 

i,  focus  in  which  the  nerve  of  the  fifth  pair  expands,  and 
from  which  proceed,  in  a  radiated  form,  in  feveral  bundles^ 
the  tubes  which  open  on  the  outfide  pf  the  (kin. 

Fig,  3.  tranfverfe  fediqn  of  the  eledlric  eel,  gymnotus  elec-' 
tricus. 
gigi  large  electric  organs, 
fjpi  fmall  electric  organs. 
€/,  air-bladder. 

my  m.  My  Ply  lougitudindl  mufclet^. 
Of  vertebral  column. 
dy  (kin  feen  on  the  outfide. 

c,  anal  fin. 

K  4  Fig.  4* 
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ment  in  Pennfylvania  early  in  the  17th  centarv.  But  a  little 
confideration  has  compelled  me  to  relinquifh  tnis  idea :  for  it 
is  certain  that  the  Indians  were  in  polTeffion  of  this  breed  of 
dogs  long  before  the  arrival  of  the  Swedes  in  America. 

We  have  already  feen  that  the  Spaniards  found  domefii- 
cated  dogs  among  the  Indiai^s  pf  Florida  before  the  middle 
of  the  i5th  century,  almofl:  one  hundred  years  earlier  than 
the  Swedifli  fettlement  in  Pennfylvania.  It  is  not,  indeed, 
certain  that  thefe  dogs  were  of  the  half- wolf  breed ;  but  it 
is  probable  that  they  were.  In  the  year  1585  tlie  celebrated 
navigator  captain  John  Davis  obferved  dogs  '*  with  pricked 
ears  in  the  lands  about  Hudfon's  Bay*.  It  is  highly  pro- 
bable that  thefe  dogs  were  a  variety  ot  the  half- wolf  breed  of 
the  Indians.  Captain  John  Smith,  who  arrived  in  Virginia 
in  1607,  a  few  years  before  the  Swedifh  fettlement,  exprefsly 
mentions  the  affinity  of  the  Indian  dogs  in  that  country  to 
wolves.  I  might  eafily  adduce  other  inftances.  Thefe  are 
fuflicient  for  my  purpole.  They  evidently  (how  that  the  In- 
dian dog  exifted  in  America  before  the  Swedes  planted  their 
firft  colony  in  Pennfylvania :  confequently,  we  have  no  diffi- 
culty in  anfwtring  Mr.  Bartram's  firft  queftion,  which  I  have 
ftated. 

Still,  however,  Kalm's  obfervation  is  interefting.  It  leads 
lis  to  fufpeft  that  the  dog  of  the  Indians  is  common  to  North 
America  and  to  the  northern  parts  of  Europe.  Neither  (hould 
this  circumftance,  in  whatever  light  we  may  view  the  original 
of  the  Indian  dog,  excite  our  lurprifc.  If,  as  very  many  of 
the  traders  and  others  fuppofe,  this  dog  is  the  proance  of  the 
wolf  and  the  common  fox,  his  parents  exiiled  in  the  old  as 
well  as  in  the  new  world.  He  may  have  been  formed  in 
America  by  the  union  of  thefe  two  animals ;  or  he  may  have 
migrated  into  America  from  Europe  along  with  many  other 
animals,  which,  it  is  highly  probable,  owe  their  original  to 
that  portion  of  the  globe,  or  to  Afia.  For  that  America  has 
received  fome  of  its  animals  (befide  its  human  inhabitants) 
from  Afia  and  from  Europe,  I  have  very  little  doubt  f. 

I  conjcfture  it  will  be  found  that  the  dog  of  the  Green- 
landers,  mentioned  by  Crantz  J  and  other  writers,  is  only  a 
variety  of  the  Indian  dog.  And,  perhaps,  the  dogs  of  the 
Kalmuc  Tartars,  which  are  faid  to  have  a  great  refemblance 

*  Forftcr. 

f  Sec  New  Views,  &c.    Preliminary  Dlfcourfe,  p.  loi,  102. 

X  The  Hiftory  of  Qreenland,  &c.  vol.  i.  p.  74.  Engliih  Tranflation, 
London  1767.  "  The  Greeolanders  (fays  this  author)  have  no  tame 
be.ids  bur  dogs  of  a  middle  fizc,  which  look  more  like  wolves  than  dogs. 
Mod  of  them  are  white,  yet  there  are  fome  with  thick  black  hair :  they 
dou't  bai'k>  but  growl  and  howl  fo  much  the  more.'* 

to 
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to  the  jackal,  or  fchakal,  will  alfo  prove  to  be  of  the  fame 
breed.  But  with  me  thefe  mud  remain,  for  fome  time,  mere 
conje£lures.  For  I  am  incapable  of  giving  fuch  a  minute 
defcription  of  the  external  and  ii^rnal  appearance  of  the 
Indian  doe  as  would  enable  the  naturalifts  or  Europe  to  der 
cide  a  queAion  not  the  lead  curious  in  the  zoology  of  the  new 
world«  In  another  work  I  h(^  to  be  able  to  give  a  much 
more  complete  account  of  this  atiimal  than  that  which  I  now 
conimunicate  to  the  public. 

I  have  faid  that  the  Indian  dog  is  a  much  more  favage  or 
unreclaimed  animal  than  the  common  dog  which  has  oeen 
introduced  into  America  from  Europe  **  This  circumftance 
has  not  efcaped  the  notice  of  fome  preceding  writers.  But  [ 
know  of  no  writer  who  has  deduced  from  it  fo  important  a 
concluiion  as  Mr.  Zimmermann  has  done.  This  truly  learned 
naturalift,  after  remarking  that  the  Europeans  who  have  vi** 
fited  America  have  conndered  the  Indian  dogs  merely  as 
tamed  wolves,  proceeds  to  deduce  the  concluiion,  that  nei* 
ther  America  itfelf,  nor  its  inhabitants,  are  fo  antient  as  the 
countries  or  the  people  of  other  parts  of  the  world  f. 

This  concluiion  proceeds  upon  the  notion,  fo  ingeniouily 
defended  by  Mr.  Zimmermann,  that  the  dog  of  the  old  world 
is  merely  tne  wolf  reduced  to  a  fiate  of  domefticaticHi,  and 
varied,  both  as  to  his  external  afpe£l  and  as  to  his  eflential 
qualities  or  manners,  by  the  influence  of  climate  and  other 
phyfical  caufes,  during  the  term  of  fome  thoufand  years  %• 
This  fubje£t  is  worthy  of  fome  of  our  attention.  I  regret, 
however,  that  in  this  place  I  can  only  touch  it  in  the  moft 
fuperficial  manner.  This  I  (hall  do  under  the  ibllowing  feven 
heads. 

I.  I  may  obferve,  in  the  firfl  place,  that  it  is  by  no  means 
probable  that  the  wolf  is  the  fole  parent  or  original  ilock 
frgm  whence  have  proceeded  all  the  numerous  varieties  of 
animals  which  go  under  the  general  appellation  of  dogs.  I 
think  it  much  more  probable  that  thefe  varieties  are  derived 
from  feveral  different  ilocks  or  fources  befide  the  wolf;  fuch 
as  the  jackal,  the  hyaena,  different  kinds  of  foxes,  See.  &c. 
In  their  inquiries  into  the  genealogical  hiilory  of  the  dog 
kind,  naturalifts,  by  aiming  at  iimpncity,  have  only  tended 
to  involve  the  fubje6l  in  confulion.  A  comparative  view  of 
the  internal  ilru&ure  of  the  fupuofed  parents  of  the  dog  kind, 
and  the  dogs,  has  been  too  mucn  negleded.  Some  attention^ 

*  See  page  7.  f  Specimen,  &c.  p.  91. 

}  The  whole  of  Mr.  Zimmermann's  inquiry  imo  the  origtn,  &c.  of  the 
4og  kind»  is  well  worthy  of  the  attention  of  the  naturalift.  See  Specimen, 
&c.  §  3»  p.  83—98, 

6  however. 
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liotinever^  has  been  pud  to  this  ful»e£l.  Eflenlial  diffeienceB 
between  the  ftrudure  of  the  wolf  and  the  dogs  (I  mean  the 
common  do^  of  the  xAd  world,  for  I  know  hot  that  any  ana- 
tomift  has  hitherto  infpefted  the  ftru&ure  of  the  Indian  dsm 
of  America)  have  been  difcove'red;  difTerences  fo  eilentia^ 
that  I  think  they  forbid  the  idea  that  the  wolf  and  the  dog 
are  one  and  the  fame  fpecies.  I  do  not,  however,  deny  that 
the  pure  unmixed  wolf  has,  in  fome  countries,  been  reduced 
to  the  domeftic  date  of  the  dog.  But  I  think  it  more  pro- 
bable, that  even  thofe  dogs,  which  are  moft  nearly  allied  to 
the  wolf,  are  hybrids,  begotten  between  this  animal  and  fome 
other  fpecies  of  the  genus. 

II.  From  their  agreement  in  internal  ilru£lure,  it  is  much 
more  probable  that  the  jackal  or  fchakal  (the  canis  aureus)  is 
one  of  the  principal  original  docks  of  the  dogs  of  the  old 
world.  Profeflbr  Gueldenltaedt  has  remarked,  that  the  cwcum 
of  the  jackal  ^^  entirely  aerees  in  form  with  that  of  a  do£, 
and  differs  from  that  of  the  wolf  and  fox.'^  **  1  may  aod 
(fays  Mr.  Pennant,  whofe  words  I  have  been  uiing),  that 
there  is  the  iame  agreement  in  the  teeth  with  thofe  m  a  dog, 
and  the  fame  variation  in  them  from  thofe  of  the  two  other 
animals  *.'*  Moreover,  in  his  manners  the  commop  dog  la 
much  more  allied  to  the  jackal  than  he  is  to  the  wolf,  or  to 
any  other  animal  with  which  we  are  acquainted.  If  then 
this  animal,  and  not  the  wolf,  be  the  principal  parent  of  the 
dog  kind,  the  fpeculations  of  Mr.  Zimmermann  ought  to 
have  little  weight  in  eftablifliing  the  poiition,  that  the  con- 
tinents of  America  are  a  new  creation,  and  their  inhabitants 
new  pofleilbrs  of  the  foil.  For,  I  think  the  form  of  the  In- 
dian dog  is  very  confiderably  remote  from  that  of  the  jackal^ 
which  is  not  known  to  exift  in  any  part  of  America. 

III.  In  order  completely  to  eftaolifh  his  opinion  Mr.  Zim- 
mermann (hould  have  proved  that  the  dog  is  certainly  derived 
from  the  wolf.  I  have  juft  endeavoured  to  render  it  probable 
that  the  wolf  is  not  the  parent  of  the  dogs  of  the  old  world ; 
and  I  formerlyf  gave  fome  reafons  for  believing  that  the  Indian 
dng  of  America,  notwithftanding  the  conjcclnres  of  Lawfon, 
and  other  writers,  is  not  the  pure  unmixed  wolf,  but  an  hy- 
brid, begotten  between  this  and  fom«  other  animal. 

IV.  But  in  the  old  world  there  are  dogs  not  perhaps 
•more  completely  domefticated,  or,  in  other  words,  not  more 
thoroughly  deprived  of  their  favage  afpe£t  and  manners,  than 
are  the  dogs  of  North  America.  Such  are  the  dogs  of  the 
Kalmuck  Tartars.    And  who  that  attentively  confiders  the 

*  Hiflory  of  QuadropcdSi  vol.  i.  p.  16 1«  f  See  p.  7. 
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hiftory  of  the  country  in  which  the  Kalmuck?  refide  will  be- 
lieve that  that  country  is  a  new  creation  ?  Who  will  venture 
to  conjeSure  that  the  Kalmucks  themfelves  are  a  new  people? 
Moreover,  Kalm's  obfervation  would  lead  us  to  believe  that 
ihe  Indian  dogs  are  the  fame  (and  of  courfe  not  more  favage) 
as  fome  of  the  dogs  in  the  north  of  Europe, 

V.  Some  animals  are  very  eafily  brought  into  the  domef- 
ticated  ftate.  Others  are  domefticated  with  great  difficulty. 
Perhaps  there  are  fome  incapable  of  domeftication.  If  the 
Indian  dog  be  the  offspring  of  the  wolf  and  the  fox,  or  any 
other  animal,  we  ought  not,  perhaps,  to  wonder  that  he  is  (lift 
more  an  animal  Jylveflre  than  the  generality  of  the  dogs  of 
the  old  world;  for  both  the  wolf  and  the  fox  are  with  diffi- 
culty  tamed.  In  this  inquiry  we  ought  alfo  to  remember  that 
the  matter  of  the  Indian  dog  is  a  favage.  It  may  readily  be 
conceived  that  this  circumftanfe  will  influence  the  genius  of 
our  animal.  Living  in  the  woods,  and  too  frequently  badly 
treated  by  his  mailer,  the  dog  mud  often  leave  the  huts  of 
the  Indians,  and,  perhaps,  imbibe  from  his  parents,  in  the 
woods,  a  new  tinfture  of  theic  afpeft  and  their  manners. 
Even  in  our  cultivated  towns,  how  much  do  the  manners  of 
the  dogs  feem  to  depend  upon  the  calling  of  their  maflers  ! 
It  is  a  faft,  that  the  dogs  ot  our  frontier  fettlers  have  a  much 
more  favage  afpeft  than  the  dogs  (the  fame  variety)  in  the 
villages  and  populous  towns. 

Vf.  In  America  there  were  found  fome  kinds  of  dogs 
which  were  not  lefs  domefticated  than  the  dogs  of  the  old 
world.  Such  were  the  alco  and  the  itzcuintepot%otliy  of 'which 
I  have  already  given  fome  account.  I  think  it  very  impro- 
bable that  thefe  two  fpecies  or  varieties  were  derived  from  the 
wolf.  Nor  is  it  certain  that  they  were  not  a  fpecies  of  canis 
cflentially  diftinft  from  thofe  of  the  old  world.  In  whatever 
light  we  view  them,  they  feem  to  oppofe  an  objeftion  to  Mr. 
Zmimermann's  notion  concerning  the  recent  creation  of 
America,  and  the  recent  population  of  this  great  portion  of 
the  globe.  Could  it  be  proved  that  the  alco  and  the  itxat^ 
intepotzotli  have  fprung  from  the  wolf,  it  wou'd  be  natural  to 
infer  that  an  immenfe  period  of  time  had  elapfed  before  thefe 
animals  could  have  betn  brought  into  the  mild,  domefticated 
ftate  in  which  the  difcoverers  of  America  found  them. 

VII,  and  laflly.  This  is  not  the  place  to  inquire  into  the 
period  of  the  population  of  America.  I  have  touched  upon 
this  queftion  in  another  work  *,  and  (hall  examine  it  more 
fully  in  a  work  in  which  I  have  long  been  engaged.     Herej 

•  New  Views,  &c    Frclimmary  Difcourfc,  p.  104— I'^o. 

however. 
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however,  I  may  obferve,  that  many  circumilances  forbid  the 
idea  that  America  is  a  new  creation,  recently  emerged  from 
the  influence  of  the  ocean.  And  circum (lances,  impreffive 
in  their  nature,  render  it  extremely  probable  that  many  of 
the  nations  of  America  have  refided  in  this  portion  of  the 
world  for  fome  thoufand  years.     Trying  them  by  their  lan- 

fruages,  the  Americans  will  appear  to  be  children  of  the  ear- 
left  human  families  of  which  biftory  or  the  traditions  of 
mankind  have  preferved  any  memorials. 

Among  the  almoft  innumerable  charges  which  have  been 
brought  againft  the  Indian  inhabitants  of  America,  there  is 
one  which  it  becomes  the  hiflorian  of  Indian  dogs  to  take 
fome  notice  of.  The  Indians  are  accufed  of  great  feverity  or 
cruelty  in  the  treatment  of  their  dogs.  Mr.  Lawfon  fays  the 
favages  are  the  "  word  dog-mafters  in  the  world,  ib  that  it 
is  an  infallible  cure  for  fore  eyes  ever  to  fee  an  Indian's  dog 
fat  *."  I  have  already  made  mention  of  this  refpeftable  tra* 
veller's  notion  of  the  procefs  by  which  he  fuppofed  wolves  are 
turned  into  dogs  t.  The  faithful  father  Charlevoix  fays,  the 
Indians  feed  their  dogs  *^  but  poorly,  and  never  fondle 
them  J.'*  Carver,  who  fo  frequently  oorrovvs  from  Charle- 
voix^ fays  nearly  the  fame  thing  §•  It  is  even  faid,  that, 
owing  to  their  fcanty  allowance  of  food,  the  Indian  dogs  are 
often  fo  weak,  that  they  are  obliged  to  lean  againfl  a  tree,  or 
fome  other  prop,  whilft  they  bark. 

It  is  well  known  how  much  ingenuity,  eloquence,  and  fci- 
ence,  have,  within  the  laft  fifty  years,  been  employed  to  re- 
prefent  the  Americans  as  the  degenerated,  or  imperfeclly  or- 

franized,  children  of  the  earth.  To  complete  the  large  vo- 
ume  of  calumny. againii  thefe  poor  people,  even  the  manner 
in  which  they  treat  their  dogs  is  not  fufifered  to  pafs  unnoticed 
by  the  hiftorians  of  the  new  world.  '^  Prior  to  their  inter- 
courfe  with  the  people  of  Europe,"  fays  the  eloquent  Dr. 
Robertfon,  "  the  North  Americans  had  fome  ||  tame  dogs, 
which  accompanied  them  in  their  hunting  excurfions,  and 
ferved  them  wjth  all  the  ardour  and  fidelityf  peculiar  to  the 
fpecies.  But,  inAead  of  that  fond  attachment  which  the 
hunter  naturally  feels  towards  thofe  ufeful  companions  of  his 

•  A  New  Voyage,  &ic.  p.  38.  +  See  p.  7. 

}  A  Voyage  to  North  Amtncny  &c.  vol.  i.  p.  79, 

§  Travels,  &c.  p.  416. 

11  They  had  many  tame  dogs.  The  liberality  with  which  the  IndiaiM 
fupplied  Soto's  men,  and  the  facility  with  which  the  men  lupplied  them- 
felves  with  dogs»  leave  us  no  room  to  doubt  that  tame  dogs  abounded  in 
Florida. 

f  Their  fidelity  has  been  called  in  qucllion,    See  p.  7. 
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toUs,  they  requite  their  femces  with  negleft^  feldom  feed  and 
never  carefs  them  *.'' 

It  would,  I  believe,  be  a  much  eafier  taflc  to  prove  thai 
Dr.  Robertfon  was  unqualified  to  write  the  biftory  of  Ame^ 
"^rica;  to  prove  that  the  Indian  Americans  are  not  the  infe-* 
riors  of  the  people  of  the  old  world  in  the  meafure  of  their 
intelleftual  endowments ;  and  to  (how  that  more  than  one- 
half  of  the  charges  which  have  been  brought  againft  tbefe 
people  are  charges  refulting  from  ignorance  or  from  fyftem* 
atic  zeal,  than  to  prove  that  the  Indians  arc  peculiarly  en- 
tided  to  the  character  of  kind  and  tender  dog-mafters.  Aftef 
fome  attention  to  this  fubjed,  I  muft  candidly  confefs  that  I 

f!>(refs  not  materials  for  a  fatisfying  defence  of  the  Indian, 
he  chains  which  have  been  brought  againft  him  by  the 
writers  whom  I  have  mentioned  wul  be  convidive.  But 
why,  in  this  inquiry,  if  the  hiftorian  will  condefcend  to 
mention  the  fad,  and  to  interweave  it  with  his  eloquence, 
fliould  he  forget  the  hard(hips  of  the  fava^  life  ?  Where  the 
mafter  labours  under  a  fcarciiy  of  food,  hisfervants,  theani* 
mals  which  depend  upon  him  for  their  fub61lence,  muft  ihare 
ki  the  hardfliips  and  the  evils  of  his  ftate.  The  miferable 
condition  of  the  Indian  do^  is  a  neceflary  refult  of  the  m\* 
lerable  condition  of  the  Indians  themfelves.  This  is  certain; 
though  the  Indians  tell  us  that  they  keep  their  docs  poor  that 
they  may  be  light  and  nimble,  and  therefore  the  hetter  fitted 
for  the  purpofes  of  hunting. 

Dr.  Robertfon,  however,  might  have  found,  in  the  writings 
of  fome  of  the  authors  whom  he  has  repeatedly  quoted,  men- 
tion made  ot  the  tendemefs  which  the  Indians  manifefted  to- 
wards their  dogA  in  fome  parts  of  America.  The  following 
paflTage  in  AcoAa  ihould  not  have  efcaped  the  hiftorian's  no- 
tice. Speaking  of  the  alco^  the  learned  jefuit  fays:  ^'  The 
Indians  doe  fo  love  thefe  little  dogges  that  they  will  fpare 
their  meate  to  feede  them,  fo  as  when  they  travel!  in  the' 
countri^  they  carrie  them  with  them  iipon  their  ftioulders  or 
in  their  bofomes,  and  when  they  are  dcke  they  keepe  them 
with  them,  without  any  ufe,  but  only  for  company  f.*' 
Hence  it  appears,  that  of  one  fpecies  or  variety  of  their 
does,  the  Inaians,  in  fome  parts  of  the  new  world,  were  pe- 
culiarly careful,  and  even  folicitoufly  tender. 

The  Wunaumeeh  Indians  call  the  dog  allumy  aUhtm^ 
fHO'-e^kan^fubp  and  ffie^kan^ne:  the  Monlees,  allium:  the 
Mahicans,  dei^a-^ooj  (U^a-aoy  and  an''nun-ngen^dee''a^oo :  the 
Chippewas,  a^lim^  attu-mofcb:  the  Meffifaugers,  an-nee^ 

*  The  HifioTfof  Americai  toI.  ii.  p>  ai6t  X17:  London  17S8. 
f  The  Nstunil  and  Morall  Hiftohe,  p.  3011  301. 
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noo/hiHit,  Ottawas,  an-nee-'mo^-iau^cbe :  the  Indians  of 
Penobfcot  and  St.  John's^  allomoofit  the  Natics,  anum:  the 
Narraganfets,  a/2/m :  the  Miamis^  aut^la^moi  the  Wiahta* 
nahj  UmaJ)  P  the  Pottawatameh,.  an-ne^moo/b :  the  Siiiaw- 
nees,  wi^,  wee^feb:  the  Kafkafla^^^  remoab:  the  NaiMi- 
cokes,  alumj  and  ibnioallum :  the  Mohawks,  abgarijoo  P  if» 
bar?  the  Cochnewagoes,  er-bar:  the  Oneidas,  er-bar,  ak» 
bauly  ale- ball:  the  Onondagos,  tfihierba:  the  Cayugas^  jh- 
waus :  the  Senecas,  cbee-aaby  and  cbe^eb :  the  Tiilcaroras^ 
cbeeib,  cbeetht:  the  Wyaodots,  «itf-tf-«ooi& ;  the  Sioux,  yJ'^ft- 
gauy  cbonga,  Jbun^gujb :  the  Ofa^ei,  Jbong-eb :  tl^e  Chec- 
rake,  i^^tf.  keetblab^  keethlegto :  the  Creeks,  <^";/tf,  ^;/Ji,  ^'- 
yi;.  the  Chikkafah,  o-pbej  oof-pbe:  the  Choktah,  o-pbe:  thtf 
Katahba,  iaunt^fee^  iaunfee^  tafe :  the  Woccons,  taub'-be : 
the  Natchez,  «c^of^ :  the  Mexicans,  Ci&i<7i&i ;  the  Poconchi, 
tfi:  and  the  Chilefe,  tezua. 

If  the  affinuy  between  the'Wunaumeeh  words,  mo'e-kan- 
neb,  me^kan^ne,  and  the  Latin  canis,  the  Italian  cane^  the 
Neapolitan  cane,  be  not  accidental^  and  who,  attentively  con- 
fidering  the  very  many  affinities  that  fublift  between  the  Ian- 
eua^s  of  the  old  and  new  world,  will  imagine  that  it  is  acci* 
dental?),  we  have  probably  arrived  at  the  knowledge  of  the 
real  meaning  of  the  Latin  word  cants.  Mikanncy  in  the  lan- 
guage of  the  Delawares,  figniiies  "  the  barking  beaft."  It 
appears  frotti  Dr.  Pallas's  great  work  {Vocabularia  Compara* 
ttva)  that  certain  tribes  of  Semoyads  call  a  dog  kanang,  kk'* 
flaky  and  konak ;  and  that  the  Karaffini  call  it  Aannak. 


*  -  ■■■      ■  -  ■         --  -"^ 
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XXIV.  A  Jbort  Account  of  tbe  Improvement  in  Circular  Ar^ 
chite5lure  made  by  Colonel  Tat  n  a  M. 


F. 


O  R  this  invention,  which  appears  to  be  ingenious,  and 
Applicable  to  many  important  ufes,  a  patent  has  been  takea 
out  by  MelTrs.  John  Scott,  James  Clarkfon,  William  Ta- 
tbam^  and  Samuel  Mellifh.  The  inveution  coniids  in  the 
**form  given  to  the  bricks  or  flones  to  be  employed  in  circular 
buildings,  which  is  fuch  as  to  make  them  lock,  as  it  were, 
into  each  other,  and  that  fo  efTe&ually  as  to  preclude  the  pof- 
fibiKty  of  their  parting  joint  by  any  accident  whatever  when 
laid  down  properly. 

Two  of  the  vertical  fides  of  each  piece  employed  in  fuch  cir- 
cular ftru£tures  anfwer  to  two  radii  from  a  common  centre ; 
a  circle  from  the  fame  centre  forms  the  third  vertical  fide ; 
and  the  fourth  fide  is  formed  by  another  circle  of  a  radius  as 

much 
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much  fhorter  than  the  lad,  whatever  that  may  be^  as  the 
thicknefs  intended  for  the  wall :  they  are^  in  fa£t,  wedge* 
formed.  This  is  fo  precifely  the  cafe,  that  where  the  pieces 
(to  which  the  patentees  have  given  the  name  of  Tatham's 
clumps)  are  intended  to  form  foiid  pillars,  or  the  like^  they 
exhioit  only  the  three  firft-mentioned  vertical  fides. 

The  horizontal,  or  under  and  upper  fides  of  the  clumps, 
have  a  kind  of  (houldering  or  protruding  part,  and  a  corre- 
fponding  hollow  or  deprefiled  part  to  fit  the  fimilar  parts  of' 
the  next  courfe,  and  thefe  are  at  the  fame  time  fo  adjufted 
that  each  courfe  will  break  joint  with  the  one  before  laid  ; 
that  is,  the  vertical  joinings  of  every  row  fall  on  the  middle 
^f  the  clumps  which  form  the  one  below  and  the  one  above  it. 

The  form  given  to  the  {houlderings  or  joggelings  is  fo'in- 
genioufly  contrived,  that,  were  a  cylinder  formed  of  thefe 
clumps,  with  the  two  extreme  circles  tied  together  by  means 
of  long  bolts  pafiSng  up  the  centre,  fecured  by  fcrews  or  other 
faClenmgs,  it  might  be  laid  upon  its  fide  and  employed  as  a 
warden  roller,  without  the  pofilibility  of  any  one  of  the  clumps 
falling  out  of  its  place. 

It  is  eafy  to  fee  tha^  this  contrivance  is  applicable  to  a  va* 
riety  of  purpofes :  as, 

I  ft.  In  rural  archite£lure,  &c.  For  example,  in  cottages, 
country  houfes,  villas,  circular  bams ;  granaries,  fecure  from 
rats,  mice,  and  other  vermin;  feeding  houfes,  cattle  fheds, 
fummer  houfes,  caftles,  towers,  turrets,  'battlements,  pali-* 
fadoe  work,  door  fteps,  ftair-cafes  (fecure  from  fire),  plea- 
fure  houfes  on  eminences  and  near  the  fea,  bathing  houfes, 
&c. 

2dly,  In  folid  work ;  as  columns,  colonnades,  agricultural 
rollers,  rollers  for  roads,  garden  rollers,  ftone  or  brick  piers 
in  water  works,  &c. 

S^'y^  ^o  hydraulic  and  fubterraneous  architefiurc,  for 
fewers,  culverts,  tunnels,  conduits;  cylinders  in  bridge 
work,  thereby  giving  ftrength,  cheapnefs,  waterway,  and 
lightnefs,  to  the  ftru3ure;  mills,  refervoirs,  communica* 
tions,  wells,  cefspools,  and  the  like. 

4thly,  In  marine  architedure,  to  dock  work,  bafins,  bar* 
hours,  piers,  jetties,  light-houfes. 

5thly,  In  military  architecture,  to  magazines,  block- 
houfes,  redoubts,  covert  ways,  lines  of  communication, 
watch  towers,  Sec. 

6thly,  In  architecture  applying  to  warehoufes  and  manu- 
factures ;  for  example,  circular  windows  and  other  apertures 
admitting  light  and  air,  brewers'  vaults,  boilers,  &c.  &c. 

7thly,  Church  architecture;  for  example,  circular  cha- 
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Eels,  fieepIeSy  columns  to  fupport  ponderous  roofs,  the  hoU 
>w  ones  with  (lair-cafes  when  wanted,  nichcSj  ceils,  cloif- 
ters,  vaults,  &g. 

Explanation. 

Fig.  I.  ai%  ^  fingle  clump,  having  its  male  point  inwards 
on  the  fide  in  view ;  b  is  one  with  the  female  point  inwards 
on  the  reverfc  of  th<  fame  clutnp. 

Fig.  2.  a^  one  with  the  male  point  outwards ;  ^,  one  with  the 
female  point  6utwards.  Each  of  thefe  figures,  i  and  2,  fe- 
prefent  cMerent  kinds  of  clumps,  which  beinct  laid,  one  kind 
at  a  time,  in  a  circular  form^  with  the  fsime  fides  uppermof!, 
win  make  one  courfe :  fee  fig.  5.  for  an  example  of  ooe  courfe 
of  Slumps,  fig.  1,  a.  Then  add  one  courfe  of  fig.  2,  fitted  in 
male  and  female  (or  joggled) ;  and  fo  on  altrt-nate  circles, 
fig.  t  and  fi^.  2,  to  the  end  of  the  length  defigned,  termi- 
nating the  iame  with  it  cad  iron  plstte,  naunch  piece,  or  key 
clamp,  with  two  male  fides  fo  as  to  admit  c^  taking  down 
for  repairs,  &c*  This  method  will  form  a  broken  joint,  fuch 
as  the  one  exhibited  in  peribeftive  view  fig.  9. 

Fig.  3.  is  an  dongated  chimp  for  forming  folid  columns, 
coldnnades.  Sec;  a  having  its  male  point  inwards,  and  h  hav- 
in^U$  female  point  inwards. 

rig.  4«  a  clumfvelongated  as  in  fig.  3.  a  fhows  the  view 
with  the  male  point  outwards :  h  the  feverfe  of  the  fame 
clump,  iVith  fhe  female  point  outwards.  Thefe  clumps  are 
to  be  laid  into  each  other  in  the  fame  manner  as  fig.  i  and  2^ 
to  form  a  column  of  folid  work,  of  which  a  fedion  is  repre- 
fented  in  fig.  8.  \^  it  19  intended  to  conftruA  a  circular  (lair- 
cafe  with  oome-light,  Stc.  on  this  principle,  one  or  more 
ctc^mps  in  each  courfe  of  work  (be  the  fame  of  brick,  earth, 
({one,  or  other  material,  accbrding  to  the  defign  and  extent,) 
muft  be  of  the  long  kind,  to  forn^  t[\e  Jlep  of  the  ftairs;  all 
the  reft  of  fhort  clumps,  fig.  t  at)d  2,  to  admit  light  and  ac- 
cefs  through  the  anerture  of  a  fpiral  afcept. 

Fig.  5.  a,  a,  ay  (hows  the  pofitiori  of  clumps  <i,  fig.  i,  ac- 
coiding  to  the  mode  of  laying  them,  wiih  the  male  point  in- 
wards :  by  by  by  (hows  the  reverfe  of  the  fame  clump  with  the 
female  point  inward.  The  bottom  circle  in  this  and  the  next 
figure  (hows  merely  the  pofition  which  2^  continuation  of  the 
clumps  would  take. 

Fig.  6.  clumps  with  blank  fides  uppermoft :  thefe  are 
jfterely  for  laying  the  fir  ft  courfe  on  the  ground,  or,  in  fome 
inftances,  for  faving  the  expenfe  of  a  caft  iron  rim  next  the 
flaunch  of  a  branch  piece.  Their  reverfe  muft  be  always  in- 
dented, or  joggled,  to  fit  the  next  cqurfe  of  clumps.     If  it  is 
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required  to  form  a  flufli  edge,  fuch  as  the  cheek  of  a  window 
or  door,  it  can  be  done  by  cutting  down  the  clumps  into  half 
clumps,  as  reprefented  by  the  dotted  line  X,X,  fig,  9.  Ra- 
viels,  rabbits,  grooves,  &c.,  and  returns  of  corners,  elliptics, 
&c.  mud  be  fpecifically  moulded  on  the  fame  principle ;  or 
girders,  ties,  &c.,  may  fecure  any  variation  by  means  of  fuit- 
able  cafl  iron  clamps,  modified  according  to  the  particular 
contingency. 

.  F'g-  7.  a  feftion  of  a  well  or  pipe,  &c.  the  furface  of  the 
circle  in  view  being  put  together  with  clumps  fig.  2^  the 
male  fide  a  pointing  outwards. 

Figr  8.  (hows  the  plan  of  a  folid  column  formed  of  elon- 

fated  clumps  of  the  kind  a,  fig.  4,  the  male  points  outwards 
eing  in  view.  As  this  fame  modification  contra6U  the  circle 
to  a  fmaller  column^  in  that  cafe  fewer  pieces  will  be  required. 

Fig.  o.  is  a  perfpeftive  view,  (bowing  a  feement  of  the  work 
(part  ot  a  circle)  formed  out  of  fix  clumps  laid  in  their  order 
from  figures  i  and  2,  the  bottom  courfe  having  a  blank  fide 
as  defcribed  fig.  6. 

Fig.  10.  ^art  of  a  clump  main  pipe,  (howing  the  manner  of 
flaunching  in  a  caft  iron  branch  piece  in  order  to  join  the 
fame  to  a  oranch  main.  This  can  be  performed  with  the 
h^lp  of  an  iron  rim  (joggled)  as  reprefented  in  fig.  11 ;  or  it 
can  be  fitted  to  blank  fides  next  the  flaunch,  and  the  oppofite 
end  of  the  bolt  can  be  counter-funk  into  perforated  clumps, 
having  the  prominent  ends  fitted  with  a  male  and  female 
fcrew,  in  oraer  to  Hide  the  flaunch  piece  in  or  out  as'occafion 
demands. 

Fig.  II.  a  caft  iron  rim  indented  or  joggled  to  fit  a  courfe 
of  clumps  as  reprefented  on  the  furface  in  view,  in  order  to 
admit  tne  flaunch  to  flip  in  and  out  as  required  on  its  fmooth 
furface. 

Fig.  12.  a  plain  caft  iron  flaunch  for  joining  a  clump  main 
in  fuitable  lengths  to  be  occafionally  taken  down :  they  may 
alfo  be  laid  in  lengths  by  means  of  a  key  clump,  having  two 
male  fides  to  have  the  jomts  banded  with  a  hoop. 

Fig.  13.  (hows  the  mode  of  fitting  the  prominent  point  of 
the  flaunch  bolt  by  means  of  a  male  ana  female  fcrew,  fo 
that  the  flaunch  piece  may  be  Aided  into  or  out  of  its  birth 
gt  option^  without  hanging  on  the  flaunch  plate  or  joios* 
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XXV.  On  the  Freezing  Point  of  Tin,  and  the  Boiling  Point 
of  Mercury ;  with  a  Defcription  of  a  Selfregijlerih^  Tber^ 
mometer  invented  by  Mr,  James  Crichton,  oJ  Glaf 
gozu*. 

OOME  time  ago,  having  made  fome  high  ranged  thermo- 
meters, I  wiftied  to  try  their  correfpondence  at  high  tempe- 
ratures. I  procured  for  this  purpofe  i^  pound  of  the  bed 
eflayed  tin  (olock),  and,  after  fu(pending  two  thermometers 
upon  a  Aiding  fupport,  I  melted  the  tin  in  a  heat  of  from  20** 
to  30°  above  the  melting  point :  I  then  lowered  my  thermo- 
meters down  into  the  metal,  and  obferved  the  mercury  to  fink 
gradually  in  both  till  it  arrived  at  442°;  then  it  injlantly  funk 
to  439°,  and  as  inftantaneoufly  rofe  to  442°.  At  this  tem- 
perature the  mercury  remained  perfeAly  ftationary  for  five 
minutes,  at  which  time  the  metal  became  folid  to  the  centre 
of  the  crucible.  After  obferving  this  fail,  which  to  ine  was 
new,  I  waited  upon  Dr.  Mickleham,  and  requefted  that  he 
would  be  prefent  when  I  ftiould  repeat  the  experiment,  to 
affift  me  in  difcovering  tlie  fallacy,  if  there  was  any.  We 
then  procured,  from  another  work,  the  fame  quantity  of  tin 
as  bem-e,  and  repeated  the  experiment  feveral  times  with  the 
fame  refulc^ 

Another  accurate  ftandard  point,  that  of  44a®,  for  adjuft- 
i^g  thermometers,  has  thus  been  afcertained  ;  a  circumftance 
which,  judging  by  the  ufe  it  will  be  of  to  myfelf  in  conftruft- 
ing  high  ranged  thermometers,  I  think  too  important  to  be 
withheld  from  chemifts  and  others  who  may  wi{h  to  avail 
themfelves  of  it. 

Before  I  quit  the  fubjeft  qf  mercurial  therniometers  I  beg 
to  ftate  another  faft  which  may  alfo  be  of  ufe  to  the  philofo- 
phioal  world.  Quickfilver  does  not  boil  at  600°,  but  at  655^ 
at  the  lovveft.  The  precife  point  I  have  not  yet  found  leiiute 
enough  to  afoertain.  - 

I  fhall  now  defcribe  a  regiftering  thermometer  fit  for  iiie- 
teorological  purpofes,  whicn  I  have  lately  invented  and  con- 
firuded,  and  which  fome  of  my  friends  have  requeued  me  to 
make  public.  Its  adion  depends  on  the  different  degrees  of 
expannbility  of  different  metals  when  expofed  to  a  change  of 
temperature.  (See  Plate  III.) 

The  jengtii  of  the  inftrunient  is  about  13  inches.  Fig.  i. 
reprefents  a  front  view  of  it,  and  fig.  2.  a  fide  view ;  the  Ict- 

*  Comir.unJc^tcd  by  the  Author. 
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ters  of  reference  are  the  fame  in  both,  where  they  can  be  ap- 
plied. 

*  The  bar  A,  of  which  the  fide  BC  is  of  iron,  and  the  other 
D£  of  zinc,  is  about  one  inch  broad,  aquarter  of  an  inch 
thick,  and  eight  inches  in  length.  It  is  firmly  fixed,  at  the 
lower  extremity  I,  to  a  board  a^b^c^dy  made  or  mahogany. 

On  the  application  of  heat,  this  bar,  by  the  fnpenor  ex- 
panfion  of  the  zinc,  is  inclined  at  the  top  towards  B>  In  the 
upper  end  of  the  bar  there  is  a  pin  (feen  at  A,  fig.  %.)  which 
goes  into  the  fork-like  opening  L  of  the  index  LM  (fig.  i.)^ 
and  carries  the  fhort  end  of  this  index  along  with  it;  confe- 
quently  the  long  end  is  carried  along  the  fcale  from  o^  to* 
wards  100°. 

When  the  inftrument  is  expofed  to  a  lower  temperature^ 
the  movement  is  exadly  the  reverfe  of  what  I  have  be^i  de« 
fcribing. 

Beneath  the  index  LM  are  two  others  on  the  fame  axis  G» 
one  of  which  can  be  carried  towards  the  right,  and  the  other 
towards  the  left,  by  mean3  of  a  pin  which  goes  through  the 
firft- mentioned  inaex  at  H.  By  this  means,  the  greateft  and 
lowed  degree  of  temperalure  that  occurs  from  the  time  the 
thermometer  is  fet  or  adjufted  till  it  be  again  confulted^  is 
accurately  marked. 

In  adjuding  the  thermometer  for  obfervation,  all  that  is 
neceffary  is  to  bring  the  two  fmall  indexes  immediately  be- 
low the  broad  one.  As  the  lad-mentioned  one  is  moved 
backwards  or  forwards  by  variations  of  temperature,  it  carries 
one  or  other  of  the  fmall  ones  along  with  it,  by  means  of  the 
pin  H,  leaving  one  of  them  at  the  higheft  and  the  other  at 
the  lowed  degree  that  may  have  occurred  from  the  laft  time 
of  adjudment. 

The  face  of  the  upper  part  of  the  inftrument  is  covered  with 
a  glafs  door,  the  hinges  of  which  are  at  N  and  O. 

The  greated  range  of  any  thermometers  of  this  kind  which 
I  have  yet  made,  is  from  lo°  below  to  100°  above  o^.  This 
indrument  provc^s^^ery  accurate  in  its  indications. 


XXVI.  Memoir  on  the  Chemical  Nature  of  Ants^  and  the 
Jimultaneous  Exijience  of  two  Vegetable  Acids  in  thefe  In* 
JeSls.'  ^  A.  F.  FouRCRoy  ♦. 

id.  00  much  has  been  already  faid  in  r^ard  to  ants  and 
their  acid,  that  it  appears  nothing  more  reiijains  to  be  added 

*  From  Annates  du  Mn/eum  Natioxatf  No.  5. 
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on  the  fubjeft.  Since  the  lime  that  Samuel  Fiflier  firft  de- 
fcribed  this  acid  in  1670,  and  taught  a  method  of  obtaining 
it  by  diftillation,  till  ciy^en  Deyeiix  confirmed  by  exa£l  ex- 
periments the  identity* or  the  acid  of  ants  with  the  acetous 
acid,  (an  identity  firft  announced  in  1749  by  Margraff,  then 
in  1777  by  Ardviflbn  and  Oehrn,  ancl  afterwards  by  Berg- 
man,) all  that  chemifls  have  done  on  this  fubje£l  feems  merely 
to  be,  that  fome  of  them  have  maintained  the  fuppofed  ana- 
logy; while  others  have  wiftied  that  this  analogy  fhould  be 
only  apparent,  and  that  the  formic  acid  ihould  be  confidered 
as  a  peculiar  acid  fui  generis.  I  do  not  fpeak  here^  of  the 
opinion  of  Thouvenel,  who  pretended  that  the  acid  of  ants 
was  the  phofphoric  acid,  becaufe  this  opinion  was  fupported 
by  no  pofitive  fa6l :  I  thought  it  might  be  ftill  ufeful  to  re- 
fume  the  analyiis  of  ants ;  and  the  reader  will  find  that,  hav- 
ing been  employed  in  this  refearch  with  C  Vauquelin,  i^pre- 
fented  to  us  fome  fafts  which  had  efcaped  our  predeceflbrs. 

2d,  Having  cleaned  the  ants  which  were  collected  in  the 
Wood  of  Boulogne,  and  of  that  kind  called  by  Linnaeus  fcr^ 
mica  rufaj  they  were  bruifed  in  a  marble  mortar.  During 
this  operation  a  vapour  was  difengaged  of  an  odour  fo  iharp 
and  pungent  that  it  hurt  tl^e  eyes,  and  could  be  compared  to 
nothinglbut  the  acetic  acid  or  radical  vinegar. 

3d.  The  ants  thus  bruifed  were  put  to  macerate  in  alcohol 
for  feveral  days,  and  in  a  temperature  of  about  68  or  70  de- 
grees the  alcohol  aflTumed  a  yellow  colour. 

4th.  The  alcoholic  infufion  of  ants  fubjefted  to  diftillation 
furnifhed  an  inflammable  liquor  (lightly  acid.  During  the 
diftillation  there  was  formed  in  the  nquor  a  browniih  depoiit 
which  was  collected  on  a  filter. 

5th.  The  acid  liquor  which  remained  after  diftillation, 
when  filtered  and  feparated  from  the  depofit,  was  faturated 
with  liipe.  It  then  became  brown,  thick,  and  acquired  a 
naufeous  and  pungent  favour.  By  blowing  through  a  tube 
into  the  thick  liquor  there  was  formed  a  multitudif  of  bub- 
bles, which  exhibited  the  fame  prifmatic  colours  as  foap 
bubbles. 

6th.  This  combination  of  the  acid  of  ants  with  lime,  when 
fubje6led  to  the  teft  of  different  re-agents,  exhibited  the  fol- 
lowing phaenpmena :  - 

a.  Mixed  with  concentrated  fulphuric  acid  it  exhaled  the 
odour  of  vinegar.  * 

b.  With  nitrate  of  lead  it  gave  an  abundant  white  precipi*^ 
tatc.  • 

c.  With  fiiiMte  of  filver  a  yellowifh  precipitate. 

d.  With  sdiiriate  of  baryiss  there  was  nothing  fenfible. 

^1/3  #.  Ammo- 
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e,  Atntnonia  produced  no  change  in  it. 

f.  Alcohol  formed  a  ropy  and  dudHe  precipitate. 

7th.  A  part  of  the  thick  liquor  being  mixed  with  half  a 
part  of  concentrated  fulphnric  acid  Aid  two  parts  and  a  half 
of  water,  there  was  immediately  formed  a  very  thick  magma. 
This  mixture  was  fubjected  to  diftillation,  and  the  produ6U 
was  divided  into  tiiree  parts.  They  were  all  clear  and  co- 
lourlefs :  they  had  an  empyreumatic  odour,  and  a  very  (Irong 
acid  tafle. 

The'  reiiduum  of  this  didillation  had  acquired  a  very  dark 
brown  colour,  and  a  difagrecable  burnt  ufte,  though  it  had 
not  been  carried  to  drynets. 

The  firft  produft  tried  with  acetitc  of  lead  gave  no  fiens 
of  the  prefence  of  the  fulphnric  acid :  the  fecond  and  third 
gave  the  fame  rcfult ;  which  proves  that  they  contained  no 
ujlphuric  acid. 

This  acid  diflilled  and  combined  with  potafb  furniflied  real 
acetite  of  potafli  which  attra6ied  the  moiflure  of  tht:air;  ex- 
haled, by  the  addition  of  concentrated  fulphuric  acid,  a  ftrong 
vapour  like  that  of  radical  vinegar;  and  in  a  folution  of  ni- 
trate of  mercury  formed  a  flaky  precipitate  like  common  ace- 
tite of  potafh. 

The  greater  part  then  of  the  acid  of  ants  is  acetous  acid^  as 
C.  Deyeux  has  already  proved  by  a  careful  analyfis  and  expe* 
rimcnts*.     . 

8lh,  The  calcareous  combination  of  ihe  acid  of  ants,  ob- 
tained by  tnfufing  them  in  alcohol,  exhibited  to  us  a  very 
remarkable  charaSer.  In  a  folution  of  acetite  of  lead  it 
formed  a  very  abundant  depofit,  which  i^as  rediflblved  by 

^  Bergman  had  found  in  it  fomc  rcfemblance  to  the  acid  of  vinegar  \ 
tlie  following  is  what  he  fays  on  this  rubjt6V  j — Hoc  acMum  indole  aceto 
fTToximc  acccdit,  in  variis  ran<en  differunr.  Prius  cum  magikfia,  ferro  et 
zihco  cryllallifdbilcs  nraihcr  iak-b,  poftcrius  nonniii  deltquefceffces.  Mag- 
ncfiH  formicata  in pnm*8  nntatu  diuna  eft.  In  another  part  of  his  works, 
A  D'ljprt'ntton  on  Magnrjia,  HergiUHn  fpeaks  al fo  of  the  formic  acid,  and 
lirfcitUes  the  propenic:)  of  liie  litlt  which  it  forms  with  magnefia  as  fol- 
lows:—  Acidiim  formicarnm  ma2nclifi  faturatum  aqiiam  deferens  fundum 
putit,  abunda.ite  autcm  acido  foivendum  ti  evaporatione  cryftallos  depo- 
nent, quae  fapt^ris  fere  expcrtes  a:i;cirimc  aqu&  folvuntur,  in  igne  non  fun* 
dnntur;  fed  tamcn,  parum  decrcpitant,  fubito  trigrefcunt,  tandemqiic  in 
pulvcrcm  fatiUunt  album,  in  :4cidis  tffervcrccntcm  quum  acidum  formi- 
c«rnm  Aib  dcltrii6lione  mH^ncIiam  pra;btat  aeream.  Cryflallorum  Hguia 
eft  hemilpha^rica,  piano  fccanre  fuifum  vcrfo,  pauluni  concavo.poliio,  ftriil- 
qtic,  oruio  armato  vix  dtfcerncnilis,  e  ccntro  radianre  :  hint  lucOlenter 
nceto  di^nofcitur  acidum  formicarum,  cui  alioquin  indole  proximc  accedit, 
ilii  tahien,  usque  ac  acidir  virrioli  nitrique  phlogifticatis,  magncfiam  eripiens 
hiijus  frflit'dimidium  \x)ndus  eft  tx  ma^ncfia.  Una  ejufd^m  pars  trcdccim 
rcquirit  aqu.T,  ut  fulvaturin  caloicquindccim  graduvm^  fphritus  vini  cum- 
ddn  non  fufcipit. 

the 
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the  acetous  acid^  and  even  by  that  which  was  obtained  ia 
the  foJution  above  defcribed,  No.  7, 

As  this  experiment  fhows  that  the  acid  taken  from  the  ants 
by  alcohol^  and  combined  with  lime,  contained  fomething 
ene  than  acetous  acid,  (ince  this  calcareous  fait  precipi- 
tated acetite  of  lead ;  and  as  this  different  matter  was  not  vo- 
latile, (ince  the  produ£):  of  the  diftillation  with  fulphuric  acid 
did  not  produce  the  fame  effed,  we  tried  to  find  it  again  in 
the  refiduum  of  the  diftillation :  but  this  refiduum  contained 
fo  much  fulphuric  acid  that  it  was  impoffible  for  us  tofuc- 
ceed ;  we  therefore,  had  recourfe  to  the  following  experiment. 

9th.  A  part  of  the  combination  of  the  formic  acid  with 
lime  was  mixed  with  a  folution  of  nitrate  of  lead,  and  there 
was  immediately  formed  a  very  abundant  precipitate  of  a  yel- 
lowifli  colour,  which  when  put  upon  burning  coals,  after  hav- 
ing been  well  waflied  and  dried,  became  immediately  blacky 
exnaled  an  animal  and  ammoniacal  odour,  while  the  lead  was 
reduced  to  a  metallic  date. 

Sulphuric  acid  diluted  with  about  fix  parts  of  water  was 

poured  over  this  precipitate  reduced  to  fine  powden     At  the 

moment  of  mixture  the  powder  remained  at  the  furface  of 

the  liquor  as  if  it  had  been  a  fat  fubftance,  and  it  did  not  be- 

'  come  mixed  with  fulphuric  acid  till  after  long  agitation. 

When  the  mixture  was  well  made  the  volume  of  the  pre- 
cipitate was  diminifhed  i  it  became  heavier  and  whiter.  The 
liquor  then  had  a  (light  acid  and  faccharine  favour,  which 
was  deftroyed  by  the  addition  of  the  fulphuric  acid,  and  was 
foon  fucce^ed  by  a  naufeous  favour.  It  precipitated  (lightly 
xnuriate  of  barytes,  which  indicates  fome  traces  of  fulphuric 
acid.  It  precipitated  lime  water  only  very  weakly;  but  at 
the  end  of  fome  hours  there  were  formed  a  great  many  cryf- 
tals  at  the  furface  of  the  liquor,  and  on  the  fides  of  the  glafs 
containing  the  mixture. 

It  precipitated  in  abundance  nitrate  of  mercury,  and  thofe 
of  filver  and  lead. 

Combined  with  barytes  it  gave  a  reddiih  folution  of  a  faline 
and  pungent  favour.  This  combination  reduced  to  a  fmall 
volume  did  not  cryftallize ;  a  flight  pellicle  only  was  formed 
at  its  furface.  Potafh  did  not  feparate  the  barytes  from  this 
combination,  but  the  alkaline  carbonate  produced  a  precipi- 
tation. The  oxalic  acid  fonfted  in  it  a  very  abundant  depofit, 
but  the  tartarous  and  citric  acids  produced  in  it  no  change. 

loth.  The  fa£ls  here  detailed  indicate  to  us  that  the  matter 
combjned  with  lime  along  with  the  acetous  acid  was  of  the 
nature  of  the  malic  acid ;  but  to  be  more  certain  we  exa- 
mined it  comparatively  with  the  latter^  combining^both  of 

'     'L4  them 
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ihem  ^ith  the  fame  fubftances.  Without  here  entering  \wXb 
a  ttrefome  account  ofthefe  comparative  experimeols,  we  {hall 
content  ourfelves  with  faying  that  thefe  two  compounds  ex- 
hibited phaenomena  abfolulely  (imilar. 

Ants  contain  then,^and  confequently  form,  malic  acid,  like 
vegetables.  It  is  no  doubt  the  prefence  of  this  acid  which 
haci  mifled  the  chemifts  whp  preceded  us  in  this  labour* 
While  they  acknowledged  in  the  acid  of  ants  a  great  analogy 
with  vinegar,  they  however  found  differences  which  induced 
them  to  confider  it  as  a  particular  acid;  and  thefe  differenoea 
arofe  from  the  prefence  of  the  malic  acid  in  the  acetotis  acid 
of  ants. 

Dijlillatton  of  the  VroduQ  of  Ants  treated  with  AlcoboU 

iith.  The  ants,  exbauOed  by  alcohol,  fumi(hed  a  limpid 
wd  Sightly  alkaline  water,  a  reddifli  brown  oil,  thick  and 
exceedingly  fastid.  The  firll  liquor, -diluted  with  water,  and 
filtered  to  feparate  the  oil,  produced  a  flight  efiervefcence 
with  acids. 

As  it  emitted  at  the  fame  time  an  odour  of  vinegar,  eafily 
diAincuilhed  amidft  the  fcstidnefs  by  which  it  was  acco<a« 
paoied,  a  certain  quantity  of  it  mixed  with  fulphuric  acid  was 
diClilled,  and  we  obtained  a  colourlefs  acid  produ&of  an  em-» 
pyreumatic  odour,  which  contained  a  fmall  quantity  of  ace- 
tous acid.  Was  this  acetous  acid  completely  formed  in  the 
ants  exbaufted  by  alcohol,  or  was  it  formed  by  the  action  of 
the  fire  ? 

The  produ£l  of  the  diflillation  of  the  exbaufted  ants  e<m« 
fained  then  a  foetid  empyreumatic  oH,  carbonate  of  ammo- 
nia, and  acetite  of  armmonia,  all  diflblved  in  a  large  mafs  of 
water. 

Examination  of  the  Matter  which  feparated  from  the  Alcohol 
during  the  DiJlillatioH  mentioned  in  No.  4. 

1 2th.  The  reader  will  remember  that  the  alcoholic  infuiion 
fubjeded  to  dillillation  fuffered  to  be  depofited  a  brown  fub- 
ftance  which  had  been  fepdrated  from  it  by  the  filter.  This 
fubfiance  was  of  fo  dark  a  red  colour  that  when  feen  in  a  large 
mafs  it  appeared  to  be  black  :  when  dried  it  was  brittle,  its 
fraAure  was  fmooth  and  brilli^int  like  that  of  refin,  it  had  no 
fenlible  favour,  it  was  not  foluble  in  water;  and  this  may 
ferve  to  explain  its  precipitation  in  proportion  as  the  alcohol* 
evaporated.  Though  infoluble  in  water,  when  macerated  a 
long  time  in  that  fluid  it  communicated  to  it  a  flight  fawn 
colour,  owing,  in  all  probability,  to  a  fmall  quantity  of  ex- 
trjiciive<nattet  intcrpoied  between  its  parts. 

Alcohol 
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Alc<^ol  (lightly  heated  over  tbts  fabfiance  diffblved  the 

freater  part  of  it.  It  afTumed  a  pretty  dark  red  colour:  tberfe 
owever  remained  a  brownifli  matter^  which  did  not  com- 
bine with  that  liquid  whatever  quantity  of  it  was  added.  This 
alcoholic  folution  became  milky  by  the  addition  of  water^  and 
at  the  end  of  fome  days  there  was  feparated  a  refin^like  de- 
pofit  foft  and  ropy,  of  a  reddiih  colour  and  a  very  difagree- 
able  naufeous  ta(te,  (lightly  foluble  in  water,  fince  it  commu- 
nicated to  it  a  little  ot  the  colour  and  of  the  naufeous  tafte. 
This  depoiit  is  a  fat  matter  of  a  peculiar  nature. 

The  browni(h  matter  not  diflblved  by  alcohol,  already  men- 
tioned, appeared  to  us  to  be  albumen,  which  the  moifture, 
and  perhaps  the  acid  contained  in  the  ants^  contributed  to 
render  (bluble  in  alcohol.  This  albumen  was  coagulated  by 
the  heat^  and  precipitated  with  the  fat  matter  in  proportion 
as  the  alcohol  was  volatilized.  When  placed  on  burning 
coals  it  decrepitated,  became  corneous,  Iwelled,  and  puffed 
up,  emitting  white  foetid  ammoniacal  fumes :  it  left  on  the 
fupport  a  large  and  light  charcoal.  It  was  in  no  manner 
ibiuble  in  water ;  it  contained  a'  little  hydrogenated  carbon, 
which  gave  it  a  browni(h  colour. 

13th.  A  portion  of  the  ants  exhaufted  by  the  a^ion  of  al- 
cohol was  fubjeAed  to  diftillation  in  an  open  fire.  There  tc^ 
mained  a  qharcoal,  which,  like  all  thofe  of  animal  fubftances, 
burnt  with  difficulty,  and  left,  after  long  combuftton,  white 
a(hes,  which  contained  nothing  but  phofphate  of  lime. 

This  was  proved  by  treating  it  with  nitric  acid,  which  dif- 
falved  the  greater  part  of  it  without  effervefcence,  and  by  add- 
ing to  the  folution  ammonia,  whidi  formed  in  it  a  white  ge- 
latinous depoflt  which  exhibited  ail  the  properties  of  phof- 
phate of  lime. 

The  portion  of  a(hes  which  did  not  diffolve  in  the  actd  was 
filex ;  but  as  the  incineration  had  taken  place  in  an  earth 
crucible,  this  fubftance  arofe,  in  all  probability,  from  that 
veflTel.  However,  to  afcertain  whether  this  earth  had  been 
really  furni(hed  by  the  crucible,  fome  of  this  cbairoal^was 
burnt  in  fmall  portions  in  a  crucible  of  platina  until  we  ob- 
tained a  quantity  of  a(faes  fufficient  to  be  fubie&ed  to  exa- 
mination, and  the  following  refult  was  obtained :— 150  parts 
of  charcoal  of  ants  were  reduced  in  an  ignited  platina  cruci- 
ble, at  the  end  of  feveral  hpurs,  to  %2  parts  of  aihes  |  14  parts 
of  thefe  aihes  were  diiTolved  by  nitric  acid ;  the  eight  parts 
not  diflblved  were  fand  mixed  at  firft  with  the  anta. 

It  refults  from  this  experiment  that  tb^  oileous  (keleton  of 
ants  is  formed,  like  that  of  warm-blooded  animals,  of  phof^ 
phate  g{  lime.    It  is  not  improbable  that  the  long  and  Arong 

calcination 
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ihem  with  the  fame  fubftances.  Without  here  entering  \x\ib 
a  tirefome  account  ofthefe  comparative  experiments,  we  (hall 
content  ourfelves  with  faying  that  thefe  two  cofopoundd  ex* 
hibited  phasnomena  abfolulely  (imilar. 

Ants  contain  then,_axid  confequently  form,  malic  acid,  like 
vegetables.  It  is  no  doubt  the  prefence  of  this  acid  which 
had  mifled  the  chemiils  whp  preceded  us  in  this  labour. 
While  they  acknowledged  in  the  acid  of  ants  a  great  analogy 
with  vinegar,  they  however  found  differences  which  induced 
them  to  confider  it  as  a  particular  acid;  and  thefe  dif&renoea 
arofe  from  the  prefence  of  the  malic  acid  in  the  acetous  acid 
of  ants. 

Diflillation  of  the  ProduSi  of  ytnts  treated  with  AIcoboL 

iith.  The  ants,  exbaufted  by  alcohol,  fumi(hfd  a  limpid 
wd  Sightly  alkaline  water,  a  reddifli  brown  oil,  thick  and 
exceedingly  foetid.  The  firil  liquor, -diluted  with  water,  and 
filtered  to  feparate  the  oil,  produced  a  flight  efiervefcence^ 
with  acids. 

As  it  emitted  at  the  fame  time  an  odour  of  vinegar,  eafily 
diAincuilhed  amidS  the  fceiidnefs  by  which  it  was  aoeom* 
paoied,  a  certain  quantity  of  it  mixed  with  fulphuric  acid  was 
diftilled,  and  we  obtained  a  colourlefs  acid  produ&of  an  em-* 
pyreumatic  odour,  which  contained  a  fmall  quantity  of  ace- 
tous acid.  Was  this  acetous  acid  completely  formed  in  the 
ants  exbaufted  by  alcohol,  or  was  it  formed  by  the  a^ion  of 
the  fire  ? 

The  produ£l  of  the  didillation  of  the  exhaafied  ants  e<m« 
fained  then  a  foetid  empyreumatic  oil,  carbonate  of  ammo*^ 
nia,  and  acetite  of  j^mmonia,  all  diflblved  in  a  large  mafs  of 
water. 

Examination  of  the  Matter  labicb  feparated  from  the  Alcohol 
during  the  Dijlillation  mentioned  in  No.  4. 

1 2th.  The  reader  will  remember  that  the  alcoholic  infufion 
fubjeded  to  dillillation  fuffered  to  be  depofited  a  brown  fub* 
ftance  which  had  been  fepdrated  from  it  by  the  filter.  This 
fubdance  was  of  fo  dark  a  red  colour  that  when  feen  in  a  large 
mats  it  appeared  to  be  black :  when  dried  it  was  brittle,  its 
fra&ure  was  fmooth  and  brilli^int  like  that  of  refin,  it  had  no 
fenfible  favour,  it  was  not  fuluble  in  water;  and  this  may  • 
ferve  to  explain  its  precipitation  in  proportion  as  the  alcx)hot 
evaporated.  Though  infbluble  in  water,  when  macerated  a 
long  time  in  that  fluid  it  communicated  to  it  a  flight  fawn 
colour,  owing,  in  all  probability,  to  a  fmall  quantity  of  exr 
ir^divennatter  intcrpofed  between  its  parts. 

Alcol>ol 
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tial  organs  of  life,  and  which  open  only  on  the  outfide  of  their 
bodies.  Anatomy  only  can  unveil  to  us  this  remarkable  ap-** 
paratus  of  fecretion, 

ijth.  In  regard  to  the  malic  acid  which  in  ants  accompa* 
nies  the  acetous  acid.  We  (hall  terminate  this  memoir  by 
a  general  remark  on  the  exiftence  of  this  acid  in  organic 
compounds. 

Few  vegetable  acids  are  fo  generally  and  fo  abundantly 
difTufed  throughout  nature  as  the  malic  acid ;  and,  though  it 
has  not  been  long  known  in  comparifon  of  many  others,  it 
has  been  difcovered  in  a  multitude  of  fubftances,  and  its 
properties  have  been  carefully  ftudied. 

It  has  been  found  in  fruits  with  feeds,  with  ftones,  and  in 
a  great  number  of  berries. 

It  exifls  in  a  multitude  of  plants  in  the  {late  of  malate  of 
lime.  The  joubarbes,  craflula,  and  cotyledons,  mefembryan- 
themum,  fedum,  and  even  aloes,  contain  more  or  lefs  confi- 
derable  quantities  of  it,  according  to  the  anaTyfis  made  by 
C.  VauQuelin,  and  inferted  in  the  Annates  de  Cbimis. 

It  is  found  in  abundance  in  the  liquor  which  is  feparated 
by  the  hairs  of  chicken  peafe  [cicer  arietinum)^  where  it  is  ac* 
companied  with  a  fmall  quantity  of  oxalic  acid  and  by  fome 
atoms  of  acetous  acid. 

It  IS  formed  by  the  afiion  of  the  nitric  and  oxygenated 
muriatic  acids  on  all  vegetable  fubfiances,  and  in  parti- 
cular on  fugar,  gums,  (larch,  honey,  &c.:  it  always  precedes 
the  formation  of  the  oxalic  acid  by  thefe  re-agents :  vegeta- 
ble and  even  animal  fubfiances  are  conftantly  changed  into 
malic  acid  before  they  are  converted  into  oxalic  acid,  by  the 
acids  above  indicated. 

It  is  thus  that  blood,  uree,  the  uric  acid,  and  jelly,  when 
treated  with  either  of  the  acids  above  meationed,  arefirft 
changed  into  malic  acid,  and  afterwards  into  oxalic  acid  if  the 
a6lion  of  the  acid  be  continued  in  a  powerful  manner ;  but  it 
is  always  united  with  ammonia  when  it  arifes  from  animal 
matters,  becaufe  there  is  formed  at  the  fame  time  a  certaiil 
quantity  of  that  alkali. 

It  is  not  vegetables  only  that  continually  give  birth  to  the 
malic  acid :  animals  are  equally  fufceptible  of  producing  it : 
it  is  in  the  clafs  of  infefls  m  particular  that  this  property  is 
manifefted. 

It  appears  (hat  the  malic  acid  is  in  fome  meafure  the 
£r(l  flage  of  acidification  in  the  procefTes  of  nature  and  of  art. 
It  precedes  in  a  fpecial  manner  the  formation  of  the  oxalic 
and  acetous  acids,  becaufe  it  contains  a  greater  quantity  of 
the  radicals,  or  of  carbon  and  hydrogen,  and  coufequently 
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fua  they  do,    Tt  is  that  of  all  the  testable  or 
ds  wbL:h  ictaios  in  the  fulleft  manner  toe  nature 

Ic  fubftanoe  from  which  it  ha»  been 
I  Ic  ^  *ut  wh'ch  is  decoiDpofed  with  the  greateft  eafe 
e  Ji£i3c  of  tbe  f^e.     Preceding  all  the  vegetable  acidS| 
k  ^ftercr  sai  f^^pD^vv  cUioratioos  it  produces  the  tarta* 

icetaos  adds :  it  is  by  lofing  a  part 
caaiqted  into  water  and  carbonic 
7gcn,  that  it  pafles  itfelf  to  the  dale 
^  thaich  none  of  the  latter  but  the 
ssstnis  Kui  iLfti  TT^  be^n  feuoa  in  animals,  there  is  reafotk 
%i  ieicv«  i:ar  il  i!!e  k:*  wiH  be  foood. 

T!xe  am^ic  acui  js  ilen  ixmcd  bv  Itring  plants :  it  often 

'i»  r^  P^?  •  ^Miietimes  it  is  found  in 
,  aad  CO  doubt  to  potafli^  according  to 
ue  aoc^rs  ct  t2e  crroHD&aDoes  which  accompany  its  forma* 
CiaL.  Ir  Is  xUo  S.-cnKd  daring  the  life  of  certain  animals, 
a«rr.^dar*f  aa  aots^  sad  ceminly  in  many  other  infers :  in 
awcri^xzis  crccuceJ  by  tbe  adran  of  the  nitric  and  theoxy- 
i;cKia»£  acu^«i::c  »sds  oa  animal  and  Testable  compounds. 

Xjcjk  :N<ru  everr  time  it  can  difpofe  of  the  neceflary 
fr;:*r  rjes^  teois  )c  fixm  malic  acid ;  and  there  is  no  reafon 
%>  ij«ict»  tb4(  if  pLjuMs  vere  examined  when  very  young,  at 
wh^oh  'cc9t  tber  ans  all  acid,  the  malic  acid  would  always 
be  r^czd  pnr:«rt  in  tbem.  Thefe  fucceffi\'e  changes  after- 
wv*i^  ^>^^  blnh  to  the  other  acids  already  tiaentioned,  and 
wk^c^  s%iT  be  tbcnd  by  fuztber  analyfes  in  animals,  as  it  has 


5XV1!>  CW  rf#  P^rhr^  sffUch  tie  ActAe  Add  foffegis  of 
i-  *.irtT^  C^^Tffb^r  «cJ  tvifMtf  tffimAal  Otis, 

X  AM  iv.^^S^  '>Jt:  an  a;^A>cy  if^  neceflaiy  for  obtruding 
^x%  t'Cv^  xr.^  .-a  vx  r  nr^ier^  a  fabjecl  which  may  appear,  on 
;  - ;  v-T{%^  ro  Kixx'  ..::!^  claim  to  prneral  attention.  If  the 
•  ^\5v  i  C  -rt\  *o,:Tr?  c:  an  individual  were  alone  involved  on 
.-"^  vvvi^\v''v  I  •*^.";^>i  not  have  n>quefted  a  place  in  your 
V<^  V-  ''"^^  ^^*  .-it  s<^3%uij  Satemtnt.  But  it  is  furely  mat- 
,v  \  :s,x-'  cvo^x^.  :Htt  the  appropriation  of  inventions 
^ ^  ^  N  V  c•^  ^"^^  u^.Xwj  be  Cv^a!:,  with  find  juftice,  to  their 
^  \,\-v-  r\  •sc  ;^^,f\x<t  oi  this  diihibuiion  of  •*  honour 
^  »v»v  .  ^  .  .  -\vv  oc  :hc  n:oft  animating  principles  of 
^N  .^x  J^v.  ..  .v.j:>i.^ofix^  ••>-l^n»tivewould  certainly  fol- 
low 
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low  an  indiflerence^  on  the  part  of  the  public^  to  the  claioos 
of  inventors. 

More  than  fifteen  yeatg  ago,  during  the  defivery  of  a  courfi: 
ofleAureSj  by  my  father,  in  this  town,  he  haa  occafion  to 
notice  a  property  0*^  the  radical  vinegar,  or  acetic  acid,  which 
b^d  not,  lo  his  knoV»?ledge,  b^en  before  obferved ;  viz.  its  pro- 
perty of  (iiflTolving  camphor  and  various  eflential  oils.  The 
compound  Wds  found  to  polTefs  a  moft  pungent  and  agreeable 
odcur^  and  is  the  ^ifiaigrt  des  quatre  voleurs  baa  gained 
much  reputation  in  obviatinff  inte6tion,  it  occurred  to  him 
thiii  the  newly  dlfcovefed  foTulion  would  have  ftill  more 
powerful  eftefts  in  confequence  of  its  high  ftate  of  concen- 
tration. A  bottle  of  this  preparation  he  gave  to  a  late  a^ve 
majT'ftrate  and  philaAlJii'opift  (J.  B.  Bayley,  tlq.  F.R.S.y, 
who,  in  the  courfe  of  an  unwearied  and  undaunted  exercilc 
of  his  public  funaion,  was  frequehtly  expofed  to  the  danger 
of  foul  and  inl'e<3ed  air.  Mr.  Bayley  was  highly  gratined 
with  its  effefts,  and  not  6nly  made  conflant  ufe  or  the  aro* 
matic  vinegar  on  the  bench,  and  on  his  viiits  to  the  prifon, 
but  introduced  it  to  the  adoption  of  feveral  of  the  judges  «id 
principal  gentlemen  at  the  bar.  H^  alfo  firft  fuggefied  to 
my  father  the  propriety  of  benefiting  by  his  difcovery,  and 
was  the  medium  or  a  connexion  with  Mr.  Bayley,  perfcrmcr, 
in  Cockfpur^iireet,  London,  which  has  continuea  to  the  pre- 
fent  day. 

The  aromatic  vinegar,  like  every  otfaeir  article  in  general 
demand,  has  been  a  frequent  fubjedl  of  imitation.  But  it  is 
not  of  this  that  I  complain;  for,  in  confequence  of  unremit-* 
ting  attention,  our  preparation  has  maintained  a  decided  fu- 
penority  over  all  others,  both  as  to  quality  and  extent  of  fale. 
The  occaiion  of  this  appeal  to  your  readers  is,  that  one  of 
thefe  imitations  has  lately  been  lanftioried  by  the  name  of  9, 
refpeflable  phyflcian,  who,  though  not  expfefsly,  yet  by  im- 
plication, has  conferred  on  another  the  credit  of  that  invoi- 
tion,  whidh,  in  juftice,  belongs  to  my  father.  (See  a  letter 
from  Dr.  Trottef,  phyfician  id  his  tnajefty's  fleet,  contained 
in  an  Sidvertifement  publiftied  in  the  newfpapers  by  a  London 
druggift.)  .    » 

From  the  recommendatory  letter  of  Or.  Trotter  it  is  evi- 
dent that  he  was  ignorant  of  any  prior  claim  ;  and  he  was 
therefore  made  acquainted  by  mv  father,  in  the  moft  refpeft- 
ful  terms,  with  thefa&s  which  liave  already  been  laid  before 
you.  To  this  letter  the  doftor  baa  mad^  no  reply,  though  he 
declared  verbally  to  a  medical  gentleman,  that  my  father's 
preparation  had  n^ver  happened  to  fall  in  his  way ;  but  that, 
if  it  had,  he  (hould  with  equal  readinefs  have  given  teftimony 

in 
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lefs  o^geii  than  ihey  do.  Tl  is  that  of  all  the  yegetable  or 
animal  acids  which  retains  in  the  fulleft  manner  tne  nature 
of  the  animal  or  vegetable  fubftance  from  which  it  has  been 
formed ;  it  is  that  which  is  decompofed  with  the  greated  eafe 
by  the  a&idn  of  the  fire.  Precedmg  all  the  vegetable  acids, 
by  ulterior  attd  fucceffive  elaborations  it  produces  the  tarta- 
reous^  citric^  oxalic,  and  acetous  acids:  it  is  byloiing  a  pari! 
of  its  radicals,  which  are  converted  into  water  and  carbonic 
tcid  by  atmofpheric  oxygen,  that  it  pafles  itfelf  to.  the  (late 
of  tbele  other  acids ;  and  though  none  of  the  latter  but  the 
acetous  acid  has  yet  been  found  in  animals,  there  is  reafoA 
to  believe  that  all  the  reft  will  be  found. 

71)e  malic  acid  is  then  formed  by  living  plants :  it  often 
exifts  in  them  in  it£  full  purity :  iometimes  it  is  found  in 
them  united  to  lime,  and  no  doubt  to  potafh,  according  to 
the  nature  of  the  circunfftances  which  accompany  its  forma^^ 
lion.  It  is  alfo  formed  during  the  life  of  certam  animals, 
particularly  in  ants,  and  certainly  in  many  other  infects :  in 
a  word,  it  13  produced  by  the  a£tion  of  the  nitric  and  the  oxy- 
genated muriatic  acids  on  animal  and  vegetable  compounds. 

Nature  then,  every  tinae  it  can  difpoie  of  the  neceflary 
principles,  tends  to  form  malic  acid ;  and  there  is  no  reafon 
to  doubt,  that  if  plants  were  examined  when  very  young,  at 
which  time  they  are  all  acid,  the  malic  acid  would  always 
be  found  prefent  in  them.  Thefe  fucceflive  changes  after- 
wards give  birth  to  the  other  acids  already  dientioned,  and 
which  may  be  found  by  further  analyfes  in  animals,  aa  it  has 
beea  found  in  vegetables^ 


XXYII,  On  the  Property  which  the  Acetic  Add  fofftgcs  of 
dijffbhnng  Camphor  and  various  ejfential  Otis. 

•      siK,  ToMr.TUhch. 

A  AM  fenfible  that  an  apology  is  neceflfary  for  obtruding 
on  you  and  on  your  readers  a  fubje^t  which  may  appear,  on 
firll  view,  to  have  little  claim  to  general  attention.  If  the 
rights  and  privileges  of  an  individual  were  aloue  involved  on 
this  occafion,  I  fliould  not  have  rcquefted  a  place  in  your 
Magazine  for  the  following  ftatemcnt.  But  it  is  furely  mat- 
ter of  general  concern,  that  the  appropriation  of  inventions 
and  improvements  (hould  be  dealt,  with  ftrifk  juftice,  to  their 
authors :  for  the  profped  of  this  diftribution  of  "  honour 
where  it  is  due"  is  one  of  the  moft  animating  principles  of 
a£tiou ;  and  the  extin&ion  of  this  motive  would  certainly  foU 
5  low 
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low  an  indiflerence^  on  the  part  of  the  public^  to  the  claioos 
of  inventors. 

More  than  fifteen  yeafs  ago,  during  the  deKvery  of  a  courfe 
ofle<5lures,  by  i*ny  fathet*,  in  thi)!  town,  he  haa  occafion  to 
notice  a  property  o*^  the  radical  vinegar,  or  acetic  acid,  which 
bad  not,  to  hi3  krioV»?ledge,  b^en  before  obferved;  viz.  its  pro- 
perty of  (iiifolving  camphor  and  various  eflential  oils.  The 
coniponnd  Wds  found  to  polTefs  a  mod  pungent  and  agreeable 
odciir;  and  is  the  ^inaigrt  des  quaire  voleurs  bad  gained 
much  rtpuiation  in  obviating  inte6tion,  it  occurred  to  him 
thai  the  neWty  difcovefed  foTution  would  have  ftill  more 
po^verful  eftefts  in  confequence  of  its  high  ftate  of  concen- 
tration. A  bottle  of  this  preparation  he  gave  to  a  late  a^ve 
mag'ftrate  and  philahth^opift  (J.  B.  Bayley,  I/q.  F.R.S,i, 
who,  in  the  ccnirrc  of  an  unwearied  and  undaunted  exerciie 
of  his  public  futiftion,  was  frequehtly  expofed  to  the  danjzer 
of  foul  and  infe^^ed  air.  Mr.  Bayley  was  highly  ^atltied 
with  its  effects,  and  dot  only  made  cotiflant  ufe  or  the  aro* 
matic  vinegar  on  the  beneh,  and  on  his  vilits  to  the  prifon, 
but  introduced  it  to  the  adoption  of  feveral  of  the  judges  «id 
principal  gentlemen  at  the  bar.  H^  alfo  firft  fuggefied  to 
my  father  the  propriety  of  bettcfiting  by  his  difcovery,  and 
woa  the  medfum  or  a  Qonne6lion  with  Mr.  Bayley,  perfumer, 
in  Cockfpur-itreet,  London^  which  has  continnea  to  the  pre- 
fent  day. 

The  aromatic  vinegar,  like  every  otfaeir  article  in  general 
demand,  has  been  a  frequent  fubjedl  of  imitation.  But  it  is 
not  of  this  that  I  complain;  f6r,  in  confequence  of  unremit-r 
ting  attention,  our  preparation  has  maintained  a  decided  fu- 
penority  over  all  others,  both  as  to  quality  and  extent  of  fale. 
The  occafion  of  this  appeal  to  your  readers  is,  that  one  of 
thefe  imitations  has  lately  been  lanftloncd  by  the  name  of  9, 
refpeftable  pbyflcian,  who,  though  not  exprefsly,  yet  by  im- 
plication, has  conferred  on  another  th6  credit  of  that  inven- 
tion, whidh,  rn  juftice,  belongs  to  my  father.  (See  a  letter 
from  Dr.  Trottef,  phyfician  td  his  tnajefty's  fleet,  contained 
in  an  Sidvertifement  publiftied  in  the  n^wfpapers  by  a  London 
druggift.)  .    . 

From  the  recommendatory  letter  of  Dr.  Trotter  it  is  evi- 
dent that  he  was  ignorant  of  any  prior  claim ;  and  he  was 
therefore  made  acquainted  by  mv  rather,  in  the  moft  refpeft- 
ful  terms,  Vvith  the  fa&s  which  liave  already  been  laid  before 
you.  To  this  letter  the  doftor  baa  mad<^  no  feply,  though  he 
declared  verbally  to  a  medical  gentleman,  that  my  father's 
preparation  had  n^ver  happenecito  fall  in  his  way ;  but  that, 
if  it  had,  he  (hould  with  equal  readinefs  have  given  teftimony 

in 
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in  its  favour.  The  advertifement,  however,  continues  to  be 
regularly  inferted ;  and  I  therefore  deem  it  expedient  to  ap- 
peal thus  publicly  againft  fuch  a  proceeding;  efpecially  m 
Dehalf  of  a  man  who  has  imitated  the  original  only  in  copy- 
ings with  unblufhing  effrontery^  an  advejrtifement  drawn  up 
by  myfelf. 

I  believe  there  are  few  of  your  readers  who  will  not  agree 
with  me,  that  the  ordinary  forms  of  civility  required  that 
Dr.  Trotter  (hould  haVe  taken  further  notice  of  the  letter 
addrefled  to  him ;  that  fuch  an  attention  ought  to  have  beea 
paid  to  one  of  the  oldefl  practitioners  of  medicine  in  this 
country ;  and  that  more  refpe£t  was  due  to  a  man  (whom  I 
truft  it  is  not  unbecoming  in  me  to  characterize,  in  terms  al- 
ready publicly  applied  to  him  vlris  laudatis  *)  "  refpeSable 
infcience  and  in  literature,"  and  '^diftinguiihed  by  ingenuity^ 
honour,  and  the  ftrifteft  intejgrity /' 

I  remain  refpe&ful^.  Sir,  your  obedient  fervant, 

William  Henry. 


XXVIII.  A  general  View  of  the  Coal  Mines  worled  m 
France^  of  their  different  Produ^s,  and  the  Means  of  cir^ 
culaHng  tbem.  By  C.  Lbfbbvre,  Member  of  the  Council 
of  Mines,  of  the  Pbilomatic  Society  j  (Sc.  (Sc. 

[Continued  from  p.  76.] 
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Department  of  Ardennes. 


HERE  are  no  coal  mines  known  in  this  department. 

Refearches  have  been  made  at  Etion,  but  without  fucc«fs« 
They  were  be^un  in  fchiftous  (trata,  which  exhibited  no  in- 
dication fufficient  to  caufe  the  labour  to  be  continued ;  and 
the  mapner  in  which  they  were  condu£ted  was  calculated 
only  to  produce  lofs,  iince  thofe  who  dire&ed  it  followed  the 
courfe  of  the  fchiftous  ftrata^  inftead  of  traverfin^  them  to 
difcover  the  changes^  if  there  were  any>  in  the  oraer  of  the 
ft  rata. 

This  department  receives  coals  from  that  of  Ourthe,  which 
are  conveyed  to  it  up  the  Meufe.  ^ 

Department  of  Arriege. 

This  country  (7),  abundant  in  metallic  fubftances,  and 
particularly  in  iron  mines  of  an  excellent  quality,  poflelTes  no 
coal  mines  worked. 

C,  Vergniez-Bouifchcr,  proprietor  of  the  forges  of  Vic- 

*  Dr.  Aikia  and  Dr.  Percival. 

deflfos, 
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dellos,  diftinguUhed  by  his  knowledge  and  his  zeal  for  im- 
proving the  iron  manufactory,  has  announced  indications  of 
coal  at  Monteiquieu  near  Foix ;  and  Duhamel^  the  engineer, 
has  found  fome  alfo  at  Mas-'dAziU 

Department  af  Auhe. 

No  coal  mines  are  worked  in  Aube :  the  general  compofi- 
lion  of  the  ftrata  of  the  earth,  which  exhibit  only  chalk  or 
beds  of  fhells,  aftbrds  no  reafon  to  conceive  any  hope  of  dif-- 
covering  colleftions  of  this  combuftible  mineral,  unlefs  it  be 
at  great  depths,  and  after  having  traverfed  the  whole  thick- 
ness of  the  beds  of  chalk  and  (hells. 

It  receives  no  coals  but  thofe  which  are  conveved  on  the 
Seine,  or  which  are  carried  up  by  La  Marne  ana  the  river 
Aube. 

"Department  of  Aude. 

Coals  are  found  in  the  neighbourhood  of  Cafcafiel  (8)9 
Quintillan,  Ruchan,  and  the  mountains  of  Fabrezan. 

The  mines  worked  near  Cafcaftel,  Quintillan,  and  Segur, 
fumifli  about  14000  myriagrammes  of  fuel  per  annum. 

The  products  of  the  other  mines  are  not  known,  nor  do 
we  pofTefs  any  certain  information  refpe<fi:ing  the  price  at 
which  the  coaJs  are  fold.  It  is  probably  very  low,  becaufe 
there  is  very  little  consumption  for  thefe  mines. 

The  proprietors  complain  loudly  of  the  roads,  and  with 
they  were  repaired  j  which  would  facilitate  the  tranfportation 
of  coals  to  Perpagnan. 

It  would  be  ufeful  alfo,  if  it  were  poflible,  to  provide 
means  for  conveying  the  produds  of  the  mines  of  Fabrelan 
to  the  banks  of  the  Aude. 

Department  of  Aveyron. 

This  department  (9)  is  one  of  the  moft  abundant  in  coal 
mines.  It  is  interefting  alio  on  account  of  feveral  other  mi- 
neral fubftances,  and  particularly  of  thofe  proper  for  fupply** 
ing  fulphates  of  alumine  and  of  iron  (common  alum  and 
green  copperas),  which  are  found  there  in  great  plenty  in  the 
,i:antons  of  Milhau,  Saint^Affrique,  and  feveral  others. 

The  colie6tions  of  coal  known  near  Cranfac,  Vialarets, 
Livignac,  and  Montimac,  and  the  neighbouring  places  on 
the  ^orders  or  at  a  iilue  diftance  from  the  river  Lot,  are  inex- 
haudible,  and  for  the  moft  part  can  be  very  eafily  extraded. 

In  the.  year  3  thefe  mines  produced  above  500,000  myria- 
grammes, and  the  price  was  not  more  than  five  cents  per 

myna- 
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lefs  omen  than  they  do.  Tt  is  that  of  all  the  re^etable  or 
antmaf  acids  which  retains  in  the  fulleft  manner  the  nature 
of  the  animal  or  vegetable  fubftance  from  which  it  has  been 
formed ;  it  is  that  which  is  decompofed  with  the  greateft  cafe 
by  the  aflion  of  the  fire.  Precedmg  all  the  vegetable  acids, 
by  ulterior  atid  fucceffive  elaborations  it  produces  the  tarta- 
reous^  citric^  oxalic,  and  acetous  acids:  it  is  byloiing  a  part 
of  its  radicals,  which  are  converted  inlo  water  and  carbonic 
•cid  by  atmofpheric  oxygen,  that  it  pafTes  itfelf  to.  the  (late 
of  thefe  other  acids ;  and  though  none  of  the  latter  but  the 
acetous  acid  has  yet  been  founa  in  animals,  there  is  reafoi^ 
to  believe  that  all  the  reft  will  be  found. 

The  malic  acid  is  then  formed  by  living  plants:  it  often 
exifts  in  them  in  its  full  purity :  iometimes  it  is  found  in 
them  united  to  lime,  and  no  doubt  to  potaih,  according  to 
the  nature  of  the  circumftances  which  accompany  its  forma* 
tion.  It  is  alfo  formed  during  the  life  of  certain  animals, 
particularly  in  ants,  and  certainly  in  many  other  infedls :  in 
a  word,  it  IS  producecl  by  the  a£tion  of  the  nitric  and  the  oxy- 
genated muriatic  acids  on  animal  and  vegetable  compounds. 

Nature  then,  every  tiifae  it  can  difpoie  of  the  neceflary 
principles,  tends  to  form  malic  acid ;  and  there  is  no  reafon 
to  doubt,  that  if  plants  were  examined  when  very  young,  at 
which  time  they  are  all  acid,  the  malic  acid  would  alwaysr 
be  found  prefent  in  them.  Thefe  fucceffive  changes  after- 
wards give  birth  to  the  other  acids  already  dventioned,  and 
which  may  be  found  by  further  analyfes  in  animals^  a6  it  has 
been,  found  in  vegetables^ 


XXVII,  On  the  Property  which  the  Acetic  Add  fojfeffes  of 
dijfohnng  Camphor  and  various  ejjential  Otis. 

-      SIR,  ToMr.TUkch. 

A  AM  fenfible  that  an  apology  is  neceflary  for  obtruding 
on  you  and  on  your  readers  a  fubjeft  which  may  appear,  on 
flrll  view,  to  have  little  claim  to  general  attention.  If  the 
rights  and  privileges  of  an  individual  were  aloue  involved  on 
this  occafion,  I  fhould  not  have  rcquefted  a  place  in  your 
Magazine  for  the  following  ftatemcnt.  But  it  is  furely  mat- 
ter ot*  general  concern,  that  the  appropriation  of  inventions 
and  improvements  (hould  be  dealt,  with  ftrift  juftice,  to  their 
authors :  for  the  profpe6l  of  this  diftribution  of  **  honour 
where  it  is  due''  is  one  of  the  mod  animating  principles  of 
a£tion ;  and  the  extinftion  of  this  motive  would  certainly  foU 
5  low 
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low  an  Indifference^  on  the  part  of  the  public^  to  the  claims 
of  inventors. 

More  than  fifteen  yearg  ago,  during  the  delivery  of  a  courfc 
ofle<5lures,  by  my  fatheir,  in  thih  town,  he  haa  occafion  to 
notice  a  property  o^  the  radical  vinegar,  or  acetic  acid,  which 
bad  not,  to  his  krtoV\;ledge,  b^en  before  obferved ;  viz.  its  pro- 
perty of  diflblving  camphor  and  various  eflential  oils.  The 
compound  was  found  to  polTefs  a  mod  pungent  and  ajgreeable 
odcur,  and  as  the  ^inaigre  des  quaire  voleurs  had  gained 
much  fcpuiatiotl  in  obviating  inteftion,  it  occurred  to  him 
thtit  the  ne\v!y  difcovered  foluiion  would  have  ftill  more 
povverful  eftefts  in  coiifequence  of  its  high  ftatc  of  concen- 
tration. A  bottle  of  this  preparation  he  gave  to  a  late  a6live 
maj^'ftrate  and  philantjiropift  (J.  B.  Bayley,  t£q.  F.R.SX 
who,  in  the  coiirfe  of  an  unwearied  and  undaunted  eixerciie 
of  his  public  fuhftion,  was  frequently  expofed  to  the  danger 
of  foul  and  infe<3:ed  air.  Mr.  Bayley  was  highly  gratined 
with  its  eflfefts,  and  not  6n1y  made  conflant  ufe  or  mt  aro* 
matic  vinegar  on  the  bench,  and  on  his  vifits  to  the  prifon, 
but  introduced  it  to  the  adoption  of  feveral  of  the  judges  and 
principal  gentlemen  at  the  bar.  H^  alfo  firil  fuggefied  to 
my  father  the  propriety  of  bettefiting  by  his  difcovery,  and 
was  the  medium  or  a  conneftion  with  Mr.  Bayley,  perfumer, 
in  Cockfpur-'ilreet,  London,  which  has  continued  to  the  pre- 
fent  day. 

The  aromatic  vinegar,  like  every  othetr  article  in  general 
demand,  has  been  a  frequent  fubje^  of  imitation.  But  it  is 
not  of  this  that  I  complain;  for,  in  confequence  of  unremit-r 
ting  attention,  our  preparation  has  maintained  a  decided  fa- 
penority  over  alt  others,  both  as  to  quality  and  extent  of  fale. 
The  occafion  of  this  appeal  to  your  readers  is,  that  one  of 
thefe  imitations  has  lately  been  lanftioned  by  the  name  of  a 
refpeftable  phyfician,  who,  though  not  expfefsly,  yet  by  im- 
plication, has  conferred  on  another  the  credit  of  that  invai- 
tion,  which,  rn  juftice,  belongs  to  my  father.  (See  a  letter 
from  Dr.  Trotter,  phyfician  16  his  tnajefty's  fleet,  contained 
in  an  adverttfement  publifhed  in  the  n^wfpapers  by  a  London 
druggift.)  .    . 

From  the  recommendatory  letter  of  l!)r.  Trotter  it  is  evi- 
dent that  he  was  ignorant  of  any  prior  claim ;  and  he  was 
therefore  made  acquainted  by  mv  father,  in  the  moft  refpeft- 
ful  terms,  with  the  fads  which  liave  already  been  laid  before 
you.  To  this  letter  the  do£tor  has  mad^  no  f^iy,  though  he 
declared  verbally  to  a  medical  gentleman,  that  my  father's 
preparation  had  n^ver  happenea  to  fall  in  his  way;  but  that, 
if  it  had,  he  (hould  with  equal  leadinefs  have  given  teftimony 
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mated  at  about  320^000  myriagrammes  annually.  The  mean 
price  is  from  8  to  10  cents  per  myriagramine  delivered  at  the 
pits.  The  principal  places  of  confumption  are  Aix^  Mar- 
feilles,  and  the  neighbourhood.  They  are  tranfported  by 
land  carriage  in  carts. 

Thefe  coals  eafily  pulverise.  They  muft  not  be  long  left 
expofed  to  the  air.  When  they  have  been  totally  reduced 
10  dud  by  the  a&ion  of  the  atmofphere,  or  the  effed  of  car-> 
riage,  they  lofe  almoft  entirely  their  combuflible  property. 

The  very  high  price  of  wood  in  this  country  ought  to  prr. 
duce  much  greater  care  in  the  working  of  thefe  coal  mines. 
It  is  probable  that  better  produds  would  be  obtained ;  and 
even  in  cafe  the  lower  llrata  fliould  not  prefent  coal  of  the 
bed  quality,  the  longer  continuance  of  the  extradion  might 
be  enfured* 

Subterranean  fires  Irave  already  dedroyed  a  part  of  the 
llrata  of  the  coals  of  this  country,  and  particularly  at  a  place 
called  la  Galere;  at  another  mine  not  far  didant  the  llrata  took 
fire,  and  have  been  burning  for  feveral  years. 

Department  of  Calvados, 

A  coal  mine  (11)  is  worked  in  the  commune  of  Li trv',  in 
the  canton  of  Baynes.  It  furniflies  from  four  to  five  millions 
of  myriagrammes  of  coal  of  the  beft  quality,  the  greater  part 
of  wnich  is  confumed  in  the  country.  A  confiderable  ciuan- 
tfty,  however,  is  exported  by  the  port  of  Ifigny ;  ana  this 
jniine,  during  the  war,  was  a  valuable  refource  10  the  ports  of 
Cherbourg,  Havre,  and  Honfleur  at  the  mouth  of  the  Seine; 
and  for  the  manufactories  of  arms  which  were  put  in  a  date 
of  aAivily  at  Saint- Valery-fur-Somme.  The  price  of  coala 
at  the  mine  varies  from  I2(  to  25  cents,  according  to  its 
quality. 

Great  praife  is  due  to  the  renters  of  the  mine  of  Litry,  who 
ufe  every  exertion  to  give  proper  aftivity  to  this  enterprife. 
In  the  year  9  they  erected  there  a  deam-engine,  which  ex- 
liauds  the  water  and  at  the  fame  time  draws  up  the  coals. 
This  machine  was  condru£ied  by  C.  Perrier.  It  anfwers  the 
purpofe  exceedingly  well.  It  faves  at  this  mine  eighteen 
horics  daily;  and  confumes  about  50  myriagrammes  of 
coals.  It  is  much  to  be  wilhed  that  the  ufeful  example  fet 
by  the  renters  of  the  mine  of  Litry  were  imitated  in  other 
enterprifes  of  a  fimilar  kind.  I  have  been  aflured  that  the 
renters  of  the  mines  of  Anzin,  in  the  department  of  the 
North,  are  going  to  ereft  fimilar  engines  at  their  works. 

The  coal  mine  of  Litry  is  the  only  onp  now  worked  in  the 
department  of  Calvados.   Searches  have  been  made  in  feveral 

places. 
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places,  but  hitherto  without  fuccefs.  From  the  report  of 
C«  Duhamel,  infpe£lor  of  the  mines,  it  however  appears 
that  thofe  begun  at  Feuguerolies,  at  a  finall  dillance  from 
Caen,  deferve  to  be  profecuied. 

Department  of  CantaL 

This  department  (la),  fo  interefling  to  natural  hiftory,  and 
in  particular  on  account  of  the  antient  volcanoes  found  in  it, 
is  not  abundant  in  coal  mines.  It  is  only  in  the  north-well, 
in  the  diftrift  comprehended  between  Mauriac  and  Bort,  that 
fome  colle£lions  of  this  combuftible  are  difcovered. 

It  appears  that  the  fmall  quantity  of  pits  dug  are  only  at 
the  furface,  and  have  been  dug  in  a  very  irregiJilar  manner. 
We  have  no  accurate  information  in  regJird  to  the  quantity  of 
coals  extrafted,  or  to  the  price.  Thefe  mines,  however,  which 
are  not  far  from  the  courfe  of  the  Dordogne,  and  from  the 
place  where  that  river  is  navigable  for  boats,  might  by  thefe 
means  obtain  a  very  extenfive  confumption,  and  defence  to  be 
worked  with  greater  care. 

Departnunts  of  Cbarente  and  Lower  Cbarente^ 

There  are  no  coal  mines  worked  in  thefe  two  departments, 
and  therefore  they  are  obliged  to  procure  their  fuel  from 
others.  The  ports  of  Rochelle  and  Rochefort  may  receivo 
and  give  circulation  to  the  coals  carried  thither  by  fea  from 
the  departments  of  the  North  or  from  England,  or  thofe  con- 
veyed by  the  internal  navigation,  and  which  might  be  fent 
to  La  Gironde  by  the  Tarn,  the  Lot,  and  La  Dordogne. 

Department  of  the  Cher, 

No  coal  mines  are  worked  in  this  department ;  but  it  might 
be  fupplied  in  abundance  with  coals  of  an  excellent  q^uahty 
by  the  Chtr,  if  that  river  were  rendered  navigable  with  more 
fafcty  to  above  Saint-Amand,  which  would  require  very 
little  expenfe.  The  rich  colleSions  of  coal  of  Commentry, 
and  the  other  ftrata  lately  difcovered  in  the  environs  Qf 
Meaulne,  in  the  department  of  Allier,  would  obtain  a  con- ^ 
fumption,  which  is  at  prefent  wanting;  and  the  working  of 
them  would  give  life  to  thefe  cantons,  and  would  concur 
with  the  prodgSs  of  the  valuable  forges  in  the  department 
of  Cher  to  increafe  the  means  of  induftry  in  that  country. 

Department  of  Correze. 

Coals  are  dug  up  in  feveral  communes  of  this  department 
(13),  and  a  great  many  indications  of  this  combullible  are 
found  in  it,   Ttie  communes  where  the  bed  known  mines  are 
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now  worked  are  Argental^  where  it  appears  there  are  abun-« 
dant  colle£tions  of  coal ;  I^  PieaU)  where  feveral  ftrata  are 
IcnowDj  and  worked  with  facility^  becaufe  they  form  part  of 
a  mountain  in  which  galleries  for  extra£tine  the  coals^  and 
fuffering  the  water  to  run  off,  are  cou(lru£ted  at  a  fmall  ex- 
penfe :  m  a  word^  the  communes  of  the  Cublac^  Venteflac^. 
and  the  environs  of  Alaflac. 

The  annual  produ6l  of  thefe  different  mines  may  be  efti- 
mated  at  50,000  myriagrarames.  That  of  La  Pleau  fupplies 
the  manufaftory  of  arms  at  Tulles,  it  aifords  the  principal 
confumption ;  and  that  of  Montignac  fupplies  the  manufac- 
tory of  Bergerac^ 

The  Vez&re,  which  begins  to  be  navigable  at  Uzerche, 
and  La  Corr^ze  at  Tulles,  furnifh  fome  means  of  tranfporta- 
tion  for  the  other  mines.  The  Dordogne,  which  is  navi- 
gable for  boats  only  at  Souillac,  would  furnifh  more  means 
of  activity  to  the  mmes  of  La  Pleau,  and  thofe  of  Argental^ 
were  it  rendered  navigable  as  far  as  the  latter.  * 

The  mean  price  of  the  coals  is  10  cents  per  myriagramme. 
The  mines  in  general  are  badly  worked^  as  they  want  a  fuf- 
ficient  confumption. 

Corjica  and  the  IJland  of  Elba, 

The  information  hitherto  obtained  in  regard  to  the  mineral 
produdions  of  thefe  two  iflands  does  not  afford  reafon  to 
think  that  they  contain  coals. 

[To  be  continued.] 


XXIX.  Sketch  of  the  General  Hiftory  of  Mining* 
SIB,  To  Mr.  Tillocb. 

X  AM  happy  in  having  it  in  my  power  to  add  to  the  Sketch 
of  the  Hiftory  of  Mining  in  Devon  and  Cornwall,  with  which 
I  fome  time  fince  troubled  you  *,  a  more  extended  view  of 
the  fubjed  from  the  hands  of  an  ingenious  friend.  If  the 
infertion  of  either  the  former  or  the  pfefent  in  your  valuable 
work  (hall  ever  draw  to  the  fubjeft  the  attention  of  thofe 
who  are  able,  in  different  diflri£ts,  to  enlarge  our  knowledge 
on  this  head,  it  may  be  a  general  benefit,  and  will  gratify 

Your  obedient  fervant, 
Tftvmock,  John  Taylob* 

March  1803. 

•  See  vol.  V.  p.  357—365. 

Sketch 
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SUtcb  of  tbi  General  Hiftory  of  Mining. 
Conamur  tenues  grandia !  Horace. 

IT  gratifies  the  curiolity,  and  proves  fufficiently  amufing, 
to  trace  the  origin  and  delineate  the  progrefs  ot  any  thing 
which  occupies  our  thoughts  or  engages  our  attention ;  but 
when  fuch  an  inquiry  is  conne£);ed  with  any  important  art  or 
fcience,  it  furcly  muft  be  more  worthy  the  profecution,  as 
being  calculatea  to  afford  fome  ufeful  information  as  well  as 
agreeable  entertainment.  Such  are  the  effe&s  that  feem 
likely  to  refult  from  the  hiftory  of  the  rife  and  progrefs  of 
the  art  of  mining  j  and  it  is  hoped  that  the  reader  may  meet 
at  leaft  with  the  latter  of  thefe  effefls  in  this  humble  attempt 
to  colleft  into  a  fhort  compafs  what  may  perhaps  convey 
fome  general  idea  of  the  antiquity  of  the  art  of  working 
mines^  and  its  gradual  advancement  to  its  prefent  dignified 
and  important  ftation. 

When  we  confider  the  many  improvements  and  important 
difcoveries  that  have  been  made  in  chemiftry  within  thefe 
few  years,  and  compare  the  increafe  of  chemical  knowledge 
in  the  prefent  age  with  that  of  former  periods,  it  may  per- 
haps be  thought  that  we  cannot  receive  any  advantages  from 
old  authors^  and  that  biftories  of  this  kind  fcarcely  deferve 
notice,  becaufe  they  are  not  abfolutely  neccflary  to  the  know- 
ledge of  mining,  nor  to  the  juft  performance  of  the  feveral 
operations  belonging  to  it.  Vet,  as  nothing  is  more  intereft- 
ing  to  an  artiil  than  the  rife  and  fate  of  his  art,  and  nothing 
more  ufeful  to  him  than  the  labours  and  experience  of  his 
predeceflTors,  it  appears  incumbent  upon  us  to  receive  with 
acknowledgment,  and  iludy  with  attention,  the  works  of 
thofe  wife  and  enlightened  men  in  the  middle  ages  who  di- 
refted  their  attention  to  the  improvement  of  the  arts,  and, 
being  free  from  the  prejudices  of  hoftile  fefts  and  attached  to 
the  love  of  truth,  contemplated  with  fteady  zeal  the  opera- 
tions and  produ^ions  of  nature,  and  defcribed  appearances 
^  they  exifted,  without  any  mixture  of  theory  or  hypothefis. 

The  art  of  difcovering  metals  in  the  mine,  and  rendering 
them  fit  for  ufe  by  chemical  procefles,  is  of  the  mod  remote 
antiquity.  Mofes,  the  oldeft  of  all  authors,  mentions  the  ufe 
of  brafs  and  iron,  which  could  only  have  arifen  from  fome 
acquaintance  with  the  metallurgic  art;  and  this  account  is 
confirmed  by  the  moft  antient  biftorians  and  fabulifts,  Dio- 
dorus  Siculus  relates  that  the  G^ptians  adored  Vulcai\as  a 
god,  and  efteemed  him  the  firft  nvveutor  of  all  arts  and  ope*- 
rations  relating  to  inetals;  and  all  the  profane  authors  com- 
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cide  in  this  belief  of  Vulcan  being  the  firft  inventor  of  the 
ufe  of  metalsy  and  that  in  the  earlieft  ages  of  the  world. 
Greece,  the  firft  enlightened  nation  of  Europe,  received  the 
rudiments  of  her  arts  and  knowledge  from  Afia  and  BIgypt, 
and  probably  tranfmitted  her  knowledge  of  working  mines 
to  the  Romans.  The  antient  Greeks  and  Romans  were  not 
deficient  in  the  mathematical  parts  of  mining,  as  fome  of 
their  fubterraneous  iworks  (lill  remain  objects  of  admiration  ; 
and  wc  may  conclude  from  their  accounts  that  they  were 

Sjood  metallurgifts  and  fmelters,  though  they  have  left  but 
ew  traditional  practices  and  procefTcs,  and  thefe  vague  and 
not  to  be  depended  upon. 

It  feems  probable  that  mines  were  obje£ts  of  attention  and 
inquiry  among  the  Romans,  as  we  find  that  the  hifiorian 
Tacitus,  in  his  account  of  Germany,  remarks  that  the  inha- 
bitants were  not  acquainted  with  their  prefent  valuable  mines 
of  gold,  filver,  8:c.;  but  doubts  whether  treafures  niight  not 
be  difcovered  upon  fearching  for  tbem.  "  Argentum  et  au- 
rum  propitii  an  irati  Dei  negaverint,  dubito.  Nee  tamen  af- 
firmavenm  nullam  Germanise  venam  areentum  aurumve  gig* 
Here*.  Quis  enim  fcrutatus  eft  ?  PofTcftione  et  ufu  baud 
perinde  afficiuntur.     (De  morilus  Gennan.) 

And  it  feems  probable  alfo  that  the  Romans  were  ac- 

?uainted  with  the  procefles  of  digging,  feparating,  and  puri- 
^ing,  metals;  as  the  mines  in  Tranfylvania  are  generally 
lupnofed  to  be  Roman  works ;  and  fome  mines  on  the  Rhine 
and  the  Danube,  in  Lorrain,  Alface,  Suevia,  and  Noricimi, 
appear  to  h^ve  been  worked  in  the  decline  of  the  antient 
Boman  empire. 

After  the  defiru6lion  of  the  wcflern  empire,  when  all 
learning,  books,  arts,  and  fciences,  were  overwhelmed  in  the 

S'eneral  wreck,  we  have  no  account  of  any  mineraloeical  pur- 
uits  until  the  middle  of  the  tenth  centurj^,  when  the  mines 
in  the  Rammelft)urg,  near  Goflar,  and  fome  of  the  adjacent 
ones  in  the  Hartz  niountains  were  difcovered,  and  worked  to 
advantage.  The  melallurgical  procefTes  at  Goflar  were  pro- 
bably condu£ted  upon  traditional  procefTes  either  Roman  or 
German ;  and  we  may  fuppofe  the  knowledge  of  the  Germans 
was  not  confiderable  if  we  judge  from  their  operations,  which, 
on  account  of  the  irony  and  zincous  refractory  mixtures, 
were  various,  compound,  and  tedious.  The  commencement 
of  the  fixteenth  century  may  be  looked  upon  as  one  of  the 
moft  remarkable  and  fplendid  epochs  in  the  annals  of  mining, 
as  well  as  in  the  annals  of  the  world.  Arts  and  fciences  then 
b^n  to  be  profecuted  with  ardour  and  fuccefs,  and  from 
this  asra  the  produ6\ions  of  nature  were  ftudicd  and  unfolded 

to 
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to  man.  The  traditional  and  empirical  fcience  of  metals  now 
gave  way  to  the  fcientifical  principles  of  chemifiry,  which 
were  derived  from  ihe  Arabians. 

Agricola  was  the  firft  of  the  learned  writers  on  this  fubjeft; 

and  for  his  extraordinary  learning  and  praSical  erudition 

in  his  treatifes  De  Re  Metallicd  et  de  Re  Foffilium  he  is 

juftly  entitled  to  the  firft  place  among  the  chemical  metal- 

urgifts  who  have  fince  appeared.  H.  R. 


XXX.  On  the  Converfion  of  Grafs  Land  into  Tillage,  &cj* 
To  the  Editor  of  the  Pbilofopbical  Magazine^ 

WsiR, 
I T  H  O  U  T  offering  you  any  apologj'  for  ititrudinjp 
upon  your  time,  I  take  the  liberty  uf  fending  you  an  abftraS 
of  a  paper  to  which  the  utmoft  confequence  is  attached  froni 
its  fubje£t,  and  written  by  a  man  whofe  name  is  too  well 
known  amongft  thofe  (killed  in  agriculture  to  need  any  com- 
mendation. 

The  eflay  is  divided  into  three  chapters,  and  each  chaptev 
is  divided  into  fe6lions.  The  prefent  communication  is  au 
abftra6l  of  the  firft  chapter. 

Mr.  Clofe  fets  out  in  this  chapter  by  faying  (which  is  aa 
undoubted  truth)  that  agriculture  is  the  parent  of  commercei 
but  that  it  has  made  a  very  (low  progrefs,  confidering  its  uti- 
lity and  the  advantages  we  derive  from  fuch  a  beautiful  fci- 
ence. The  obftacles  which  are  fuppofed  (and  juftly  too,  I 
firmly  believe)  by  Mr.  Clofe  to  the  improvement  of  agricul- 
ture, are  tithes  :  the  difficulty  and  expenfe  of  inclofing  waftd 
lands :  expenfive  and  injudicious  leales :  want  of  knowledge 
in  the  praAical  farmers ;  the  great  increafe  of  the  poor-rates  j 
and  a  want  of  that  energy  which  formerly  chara&erized  tho 
agricultural  labours  of  this  ifland. 

Mr.  Clofe  conceives  it  would  be  much  more  to  the  advan<* 
tage  of  the  farmer,  and  not  in  the  leaft  injurious  to  the  clergy, 
if  fome  mode  of  paying  the  latter  were  devifed  inftead  of 
taking  their  income  as  it  \$  done  at  prefent,  which  is  one 
great  check  to  the  improvement  of  agriculture. 

The  tithes  (hould  be  valued  throughout  the  kingdom  by 
fome  able  perfon  or  perfons,  and,  after  {^  proper  valuation  hat 

*  From  a  paper  on  the  fubjcft  by  the  Rev,  H.  Clofe,  of  Hordlc,  ncnr 
Lymtngton  ;  publifhed  in  (he  Communications  to  tl)e  Board  of  AgiicuU 
ture,  vol,  ill,  part  |. 
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been  fet  upon  them^  to  be  offered  to  the  owner  at  that  valua« 
tion  *.  W  hen  the  tithes  are  fold^  the  money  (hould  be  in- 
vefted  in  the  funds ;  and  Mr.  Clofe  calculates,  that  half,  or 
at  moft  three-fourths,  of  the  intereft  arifing  from  this  capital 
would  pay  the  cler^^  their  pr^fent  incomes,  and  the  furplus 
to  accumulate  for  their  benefit  fhould  provifions,  &c.  advance. 
In  order  that  the  annuitants  (hould  receive  an  adequate  com- 
penfation  if  any  fuch  advance  took  place,  the  average  price 
of  wheat  fhould  be  taken  once  in  four  or  five  years,  and  a 

Eroportionate  addition  be  made  to  their  incomes  as  the  corn 
ad  advanced.  This  meafure  is  propofed  by  Mr.  Clofe  to 
originate  with  the  crown.  He  calculates  that  the  livings 
now  in  the  patronage  of  his  majefiy  amount  to  about 
110,000 1.  per  annum,  to  which  fhould  be  added  at  lead 
one-third  to  make  their  full  value,  which  would  qome  to 
about  146,0001.  per  annum.  If  thefe  tithes  were  fold  at 
only  twentvrfix  years  purchafe,  it  would  produce  a  capital  of 
3,796,0001.,  which,  at  pnly  four  per  cent.,  would  fecure  to 
the  clergy  holding  fuch  preferment  their  full  income,  and 
leave  above  40,000!.  a  year  to  accumulate  for  their  benefit 
ihould  any  unforefeen  accident  arife.  By  this  fcheme,  nei- 
ther his  majefly  nor  any  other  patron  of  a  living  would  bo 
deprived  of  their  patronage. 

To  obviate  the  difficulties  attending  an  inclofure  of  wafle 
land,  Mr.  Clofe  propofes,  indead  of  a  bill  being  brought 
into  parliament,  that  there  (hould  be  an  a&  ^'  to  empower 
the  magiflrates  at  quarter  feflions  to  judge  of  the  expediency 
or  inexpediency  of  fuch  inclofure,"  and  thai  the  ufual  no- 
tices (hould  be  given  of  fuch  a  meafure  in  the  county  papers, 
&c«— The  bench  of  magiflrates  (hould  appoint  five  a6ling 
magiflrates  who  are  entirely  difinterefled  in  the  inclofure ; 
thele  five  to  appoint  two  conimif)ioners,  who  (hall  be  fworn 
to  do  Juflice  to  all  parties  in  adjudging  the  claims.  Thefe 
pommiffioners  (Iiould  have  a  certain  funi  (firfl  agreed  upon) 
paid  them,  and  by  no  means  to  be  paid  by  the  oay  or  mile ; 
and  not  to  aA  upon  more  than  one  inclofure  at  the  fame 
time.  Should  any  difpute  arife,  the  magiflrates  to  decide, 
and  the  party  againfl  whom  fuch  a  decifion  is  made,  to  pay 
all  colls  f.    Mr*  Clofe  obferves,  that  as  this  is  empowenng 

the 

•  There  arc  few  proprietors,  I  believe,  in  this  country,  from  all  I  am 
able  tt»  learn,  who  would  not  jump  at  fuch  a  propofal,\verc  the  tithes  va- 
lued 9%  a  price  worth  his  attention.    • 

t  It  is  with  great  deference  I  beg  leave  to  differ  with  Mr.  Clofe  re« 
fpc6ling  his  mode  of  deciding  difputes  by  magiihmres  :  however  impanial 
they  are  fuppofed  to  be,  and  whatever  may  be  the  opinion  of  the  **  higheft 
Ic^ai  authoniy/*  it  is  putting  the  property  of  individual}  into  the  power 

of 
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the  magiftrates  to  decide  upon  law  and  fa£t,  he  would  re- 
cx>mniend  that  a  ftatement  be  made  for  the  opinion  of  the 
**  higheft  legal  authority.''  No  right  (hould  be  prcferved  to 
render  this  mclofure  null  and  void;  and  fhould  any  portion 
of  land  be  allotted  to  a  perfon  who  is  the  oftenfible  owner  of 
the  eftate,  and  fhould  afterwards  be  evicted,  the  common 
then  to  be  given  to  the  owner*  Mr.  Clofe  believes  that  there 
is  great  want  of  (kill^  and  not,  as  many  fuppofe^  capital. 

Of  leafes,  the  following  (ketch  he  recommends  *  t—- The 
landlord  covenants  to  give  auiet  pofleflion  of  the  houfe  and 
out-houfes,  and  to  put  and  keep  the  fame  in  repair ;  alfo  to 
put  the  gates,  ftiles,  and  every  fort  of  fence  in  repair ;  to  in- 

liire  quiet  poffeffion  of  the  above,  and  of nu  mber  of 

acres  of  lands  fituated  in  the  pariih  of  ,  for  ■ 

number  of  years;  to  pay  the  land-tax,  and  allow  th^  tenant 
to  hold  certain  part  of  the  buildings  and  lands  for  a  Specified 
term  after  the  expiration  of  his  leale.     The  tenant  covenants 
to  take  the  premifes,  to  pay  his  rent  in  two  equal  half«-yearly 
payments ;  to  cart  all  materials  for  repairs  gratis ;  to  find  the 
workmen,  when  employed  in  fuch  repairs,  the  ufual  allow* 
ance  of  wholefome  beer ;  to  keep  and  leave  the  gates,  pods, 
rails,  and  every  fort  offence  in  repair;  to  allow  the  landlord 
or  his  agents  tree  ingrefs  and  regrefs  to  (hoot,  fifli^  or  hunt, 
over  the  lands ;  to  warn  off  every  one^  and  to  bring  a£tions^ 
if  neceffary,  at  the  landlord's  expenfc,  againil  all  perfons  who 
may  trefpafs  upon  the  premifes ;  not  to-break  up  certain  por- 
tions of  meadow  and  pafture  lands ;  to  keep  the  ditches  and 
water  courfes  open ;  to  crop  the  lands  according  to  the  rota- 
tion recommended  in  the  table  at  the  end  of  this  effayt» 
having  refpeS:  to  the  different  foils :   to  pay  all  parochial 
taxes ;  to  expend  the  hay^  draw,  haulm,  and  other  fodder, 
produced  from  the  lands^  upon  the  premifes;  and  to  ufe  all 
the  dung>  foil,  and  compoft,  arifing  from  the  fame,  upon  the 
fame  lands  belonging  to  the  premifes  hereby  demifed ;  ex- 
cept the  produce  oT  fuch  dung  and  compoft,  &c.  ariiing 
from  the  two  lad  years'  crops  previous  to  the  expiration  of 
the  leafe;  all  of  which  (hall  oeleft,  in  a  farmer-like  man- 
ner, Jn  the  farm-yards,  or  other  convenient  place,  for  the  ufe 

of  a  fet  of  men  whom  the  old  common  law  of  England  did  never  authorize 
to  decide  upon  fuch  queftions»and  wrefting  that  invaluable  bulwark  of  our 
liberties,  the  trial  byjury^  from  our  hands,  which  the  conftitution  does  au- 
thorize to  determine.  This  bleffing  is  too  much  curtailed  already,  and  I 
truft  we  (hall  never  fee  it  laid  afide  upon  fuch  an  important  cufe  as  the  one 
in  queftion. 

*  This  iketch  appeared  to  me  fo  important,  that  I  thought  it  would  be 
better  to  give  it  complete,  inftead  of  abridging  it. 

t  This  will  be  given  in  a  fubfcijueBt  paper. 
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of  the  landlord  or  in-coming  tenant:,  to  leave  all  the  ftraw 
of  the  laft  year's  crop  to  the  in-coming  tenant,  he  carting 
the  corn  to  any  market  within  the  diftance  of  ten  miles  *  ; 
to  pay  five  pounds  an  acre  additional  rent  for  every  acre  of 
meadow  or  pafture  land,  ipecified  as  not  to  be  broken  up, 
ihould  he  plough  or  till  the  fame ;  to  pay  five  pounds  an 
acre  additional  rent  for  every  acre  cropped  contrary  to  cove- 
nant} to  preferve  timbers;  not  to  cut,  lop,  or  top,  any  pol- 
lard trees,  underwoods,  or  hedge  rows,  under  eight  or  ten 
years  growth,  according  to  the  produ^ivenefs  or  fterility  of 
the  foil :  to  allow  landlord  or  his  agents  to  cut  or  fell  timoer^ 
and  to  cart  the  fame  off  the  land,  at  feafonable  times. 

For  the  want  of  knowledge  amongft  praAical  farmers, 
which  Mr.  Clofe  thinks  very  great,  he  propofes  that  an  ex- 
perimental farm  ihould  be  taken  by  theBoarid  of  Agriculture, 
and  to  allow  a  certain  number  of  pupils,  on  paying  a  certain 
fum  of  money,  to  be  inilru6ted  m  every  branch  of  agricul- 
ture, and  alfo  thofe  fciences  more  immediately  conneded 
with  it.  This  farm  to  be  fupplied  with  proper  perfons  as 
inftrufiors,  and  particular  rules  for  the  condu6l  of  the  pupils 
to  be  laid  down  and  ftri£lly  obferved.  There  is  a  gj^dt 
want  of  communication  (obferves  Mr.  Clofe)  with  refpe^  to 
approved  fads  in  agriculture ;  and  being  generally  known 
in  Norfolk  and  Suffolk,  he  propofes  that  noblemen  and 
gentlemen  (hould  take  a  proper  perfon  as  a  tenant  from 
either  of  thefe  counties,  and  place  them  upon  a  centrical  part 
of  their  eftates,  lyine  in  a  county  where  the  management 
and  improvement  of  grafs  lands  and  dock  are  well  under- 
flood.  He  then  gives  his  opinion  from  what  part  of  Suffolk 
or  Norfolk  thefe  men  (hould  be  taken,  according  to  the  na* 
ture  of  the  land  upon  which  they  are  to  be  placed. 

The  poor  rates  juftly  come  under  Mr.  Clofe*s  cenfure.  He 
conceives  that  the  enormous  rates  lately  levied  are  owing  to 
the  inadequate  price  of  labour  in  proportion  to  the  price  of 
provifions  f  •    This  not  only  burthens  the  farmer  with  a  con- 

ftant 

*  This  claufe  not  to  extend  to  dairy  farms ;  as,  where  a  large  Aock  is 
kept,  the  out-going  tenant  (hould  have  permillion  to  fodder  his  cattle  with 
it  until  the  fpring,  leaving  ihe  dung,  &c. — Noif  by  Mi\  Cioje, 

f  The  following  curi  >us  circuroftance  defcrves  to  be  mentioned :— • 
^Vhcn  the  minifters  and  their  friends  in  the  houl'e  of  commons  were  |>ro- 
pofmg  fubftltutes  for  bread,  and  bounties  upon  different  articles,  Mr. 
Home  Tooke,  in  one  of  the  debates  upon  a  pot^toc  bill,  threw  out  to  the 
houfe  this  very  idea  of  the  price  of  labour  being  inadequate  to  the  price  of 
providons,  and  that  the  poor  man's  one  pound  w«$  not  worth  one -fourth 
to  him  now,  when  compared  with  its  former  value :  he  recommended  to 
winiClers  to  drop  this  method  of  relieving  them,  a^  u  never  would  aiWwcrt 
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ftant  load  upon  his  operations,  but  falls  extremely  heavy  upon 
the  poor  mechanic,  whofe  profeflion  will  not  permit  nim  to 
make  that  advance  on  bis  articles  the  heavy  taxes  he  pays 
would  juftify  him' in  doing.  It  likewife  ultimately  falls  upon 
the  land  owner,  who,  when  he  lets  his  farm,  the  valuation  is 
laways  talcen  according  to  taxes,  rates,  &c.,  which  the  farm 
pays,  and  of  courfe  a  aedu6tion  is  made  in  favour  of  the  te- 
nant. It  has  likewife  deftroyed  a  very  valuable  clafs  of  fo- 
ciety,  viz.  the  induftrious  and  labouring  people,  whofe  honeft 
priae  was  to  boaft  that  they  never  were  beholden  to  their 
parifli  for  affiflance.  The  plan  of  relieving  thefe  induftrious 
people  is  likewife  bad ;  not  that  it  can  be  altered,  but  by 
afcertaining  what  a  man  earns,  and  paying  him  accordingly: 
he  who  is  urong  and  able,  and  gets  a  tolerable  maintenance, 
feeing  the  man  who  is  not  able,  by  reafon  of  his  ^eaknefs  or 
ill  health,  receive  more,  thinks  that  by  flackening  his  work 
he  (hall  receive  more ;  and  this  iB  abfolutely  the  cafe  almod 
every  where :  and  he  adds,  "  I  am  fully  perfuaded,  that  by 
the  aggregate  body  of  agricultural  labourers  not  more  than 
three-fourths  of  the  fame  work  is  performed  as  was  done  ten 
years  back  by  the  fame  number  ofhands.**  Mr.  Clofe  then 
goes  on  to  propofe  a  plan  for  the  relief  of  what  is  called 
'^fecond  poor;"  viz.  thofe  labourers  who  have  never  received 
parifli  relief^  but  are  entitled  to  a  relief  from  charities  left  to 

})ari{faes.  As  there  are  but  few  who  have  not  had  parifh  rel- 
ief, and  confequently  not  entitled  to  thefe  charities,  an  zGc 
of  oatliament  fhoula  be  pafled  entitling  this  clafs  of  people 
to  thefe  charities,  notwith (landing  having  received  parifh  re- 
lief. To  ^ard  againft  this  valuable  part  of  the  community 
being  agam  d^raded,  he  propofes  that  '^  the  price  of  labour 
fhould  be  regulated  by  the  price  of  bread  corn."  Mr.  Clofe 
alfo  propofes  that  thofe  who  do  receive  parifh  relief  after  fuch 
a  regulation  as  this,  (hould  be  badged  *. 

I  anK  Sir, 

Your  very  obedient  fervant, 

Agricola. 

for  they  only  rncrcafed  the  price  inftead  of  lowering  it.  They  faw  the 
wifdom  of  this  remark,  and  th^  never  propofed  any  more  bounties  to 
lower  the  price  of  proviHons. 

•  Here  too,  again,  I  beg  leave  to  differ  from  Mr.  Clofe  with  rcfpefTto 
bodying  the  poor.  It  is  making  a  diftin6lion  to  which  the  lowed  of  man- 
kind only  will  fubmit,  and  making  a  diflin^tion  to  a  clafs  of  people  who 
prnbably  may  be  ob!i|ged  to  leek  parochial  rtlicf  owing  to  misfortunev, 
and  not  to  deamefs  of  provif)ons. 
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XXXI.  Hlftory  ofAJironomy  for  the  Year  1802.   Read  in  ihe 
AtbetuBum  of  Parts  December  ^o,  by  Jerome  Lalande. 

If  we  were  aftonifhed  laft  year  to  fee  the  Hiftory  of  Aftro* 
nomy  begin  with  the  difcovery  of  a  ninth  planet,  we  ought 
to  be  much  more  fo  to  find  this  year  alfo  a  difcovery  of  the 
lilce  kind,  which  we  did  not  expe£t.  It  was  alfo  by  a  for- 
tunate chance  that  the  tenth  planet  was  found ;  but  it  was 
neceifary  that  chance  (hould  favour  an  aiSduous  and  intelli- 
gent aftronomer. 

At  nine  in  the  evening  on  the  28th  of  March  1802,  Dr. 
Others  obferved  at  Bremen  Piazzi's  planet,  which  had  af- 
forded occupation  to  aftronomers  for  a  year.  He  was  exa- 
mining with  his  telefcope  all  the  fmall  ftars  in  the  Virgin's 
wing  to  afcertain  their  pofitions ;  and  that  he  might  be  en- 
abled to  determine  with  more  eafe  the  places  of  the  planet, 
he  bad  arrived  at  the  twentieth  (lar  of  Virgo,  near  which  he 
bad  obferved  the  planet  in  the  month  of  January,  and  was 
furprifed  to  fee  near  this  flar,  which  is  of  the  fixth  magnitude, 
another  fmall  one  of  the  feventh.  He  was  certain  that  it  had 
not  been  there  at  the  time  of  his  firft  obfervations :  he  there- 
fore haftened  to  determine  its  pofition  ;  and  having  continued 
to  view  it  for  two  hours,  he  perceived  that  in  this  interval  it 
had  changed  its  pofition.  The  two  following  nights  afforded 
him  the  means  of  determining  its  motion,  which  was  10'  per 
day.  As  foon  as  he  had  made  public  this  curious  obferva- 
tion,  aflronomers  took  the  earlieft  opportunity  of  obferving 
this  new  ftar,  and  of  calculating  its  orbit.  Dr.  Gaufs,  an 
able  geometrician  of  Brunfwick,  calculated  the  elements,  and 
C.  Burckhardt  employed  himfelf  on  fimilar  calculations. 

On  the  4th  of  June  C.  Burckhardt  finifhed  his  calculations 
in  regard  to  this  ftar  of  Others.  We  expe6led  them  with 
great  impatience,  being  defirous  to  know  whether  it  was  a 
planet  or  a  comet.  He  found  its  revolution  to  be  4  years 
7  months  and  27  days ;  its  diftance  2*785,  or  96  millions  of 


4»  23°  id. 

On  the  J4th  of  November  C.  Burckhardt  publifhed  others 
in  the  Moniteurt  which  correfpond  to  the  obfervations  made 
as  far  as  the  20th  of  September  1802.  Th<$  revolution  4  years 
7  months  13  days;  diftance  27699  ;  eccentricity  0*2463  ; 
mctinaiion  34^38^0"]  node  5*  22"^  a7'35"j  aphelion  io« 

1^ 
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I^  la'  19'';  epoch  of  1 80a,  4'  213°  21'.  38",  the  31ft  of 
December  preceding;  equation  a8^  25'*  C.  Burckhardt  has 
calculated  alfo  the  perturbations  of  Olbers's  planet,  which 
amount  to  feveral  degrees ;  they  are  long  and  difEcult,  and 
wilt  require  changes  in  the  foregoing  elements.  Dr.  Gaufs 
has  publiihed  in  Von  Zach's  journal  for  September  an  ephe* 
meris  of  Olbers's  planet  up  to  the  ift  ot  July  1803.  .But 
C.  Burckhardtj  when  he  had  finifhed  bis  calculation  of  the 
perturbations,  will  give  us  elements  ftill  more  certaiil. 

In  the  beginning  of  January  Dr.  Others  found  again  Piaz- 
zi's  planet,  which  tiad  difappeared  for  a  long  time;  andallro- 
nomers  continued  to  obferve  it  till  the  month  of  July.  After 
the  15th  of  February  Dr.  Gaufs  calculated  the  new  ele- 
ments ;  but  C.  Burctchardt  undertook  to  calculate  the  per- 
turbations which  that  planet  experiences  by  the  attraaioa 
of  Jupiter,  and  found  more  exaft  elements.  We  afterwards 
received  the  perturbations  calculated  by  M.  Oriani  of  Milan^ 
and  which  Dr.  Gaufs  took  into  account  that  he  might.better 
obtain  the  elements  of  its  orbit.  Thofe  given  in  Von  Zach's 
journal  for  the  month  of  November;  difiance  2*7675 ;  tro* 
pical  revolution  1681  days  9  hours;  eccentricity  0*078835 ; 
equation  90  2';  inclination  10°  57^37";  epoch  for  1803  *^ 
Gotha,  233''  37'  35'';  aphelion  326^  37'  40";  node  80^ 

35' !"•  . 
The  king  of  Naples  has  made  an  addition  of  1200  francs 

to  Piazzi's  falary,  m  confequence  of  his  difcovery  of  the  new 

planet,  and  the  homage  tie  has  rendered  to  bis  majefty  by 

naming  it  in  his  writings  Ceres  Ferdinandea. 

This  year  we  have  ha3  alfo  a  comet,  and  though  very  fmall 
it  was  difcovered  in  three  places:  a(  Marfeilles,  on  the  24th 
of  Auffuft,  by  Louis  Pons,  keeper  of  the  obfervatory ;  on  the 
28th,  by  C.  Mechain,  one  of  our  mod  celebrated  aftrono- 
mers,  to  whom  we  are  already  indebted  for  a  great  number ; 
at  Bremen,  on  September  2d,  by  Dr.  Others,  who  difcovered 
the  tenth  planet.  This  comet  was  in  Serpentarius,  very  faint 
and  ill  denned,  having  a  very  fenfible  nucleus. 

C.  Mechain  and  C.  Meflier  at  Paris,  and  C.  Vidal  at 
Mirepoix,  obferved  it  with  care  tilt  the  ^d  of  OSober ;  and 
C.  Mechain  calculated  its  elements  in  the  following  manner 
from  his  own  obfervations :  Node  10'  10^  17^;  inclination 
57°  o';  perihelion  IJ»  2^  8';  diftance  1*0^42;  paffageof  the 
perihelion,  September  9th,  20**  43'  15''  dire6t  motion.  The 
elements  calculated  by  Dr.  Olbers,  as  well  as  his  obfervations, 
have  been  inferted  in  Von  Zach*s  journal. 

It  may  tiere  be  feen  that  this  comet  is  among  the  fmali 
number  of  thofe  which  at  their  greateft  proximity  to  the  fun 

are 
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are  further  diftant  than  the  earth :  it  is  the  93d  the  orbits  of 
which  are  known. 

C.  Lalande  junior  has  had  the  fatisfa£lion  of  fiirniHiing 
exa£t  poiitions  of  ftars,  before  unknown,  with  which  aftrono- 
mers  had  often  been  obliged  to  compare  this  comet;  and  the 
fame  thing  has  happened  to  him  thefe  fifteen  years. 

The  new  tables  of  the  moon  by  M.  Burg  form  a  very  im^ 
portant  epoch  in  the  hiftory  of  adronomy  for  this  year.  I 
was  informed  by  Dr.  Von  Zach  that  M.  Burg  had  botn  cm- 
ployed  at  Vienna,  amidft  poverty  and  obfcurity,  in  calculating 
obicrvations  of  the  moon  made  at  Greenwich,  with  the  hope 
of  improving  the  tables  of  the  moon :  and  on  the  19th  of 
March  1798  the  commiffioners  of  the  InfiitutCj  being  aflem- 
bled  at  the  Board  of  Longitude  to  determine  on  the  fubjed: 
for  a  prize,  I  propofed  to  them  to  require  the  efiablifliment 
of  the  epochs  of  the  moon  by  a  great  number  of  obfervations. 
I  knew*  that  M.  Burg  had  calculated  a  great  many,  and  I 
judged  that  this  would  give  him  an  opportunity  of  publiihing 
them,  and  at  the  fame  time  afford  us  the  means  of  rewarding 
his  labour.  When  the  prize  came  to  be  adjudged,  as  C.  Bou* 
vard  made  a  great  many  interefting  refearches  alfo,  it  was 
thought  proper  to  divide  it.  But  general  Bonaparte,  who 
that  day  preuded^  propofed  to  double  the  prize,  in  order  that 
each  might  have  3400  francs :  and  this  was  agreed  to. 

C.  Laplace,  finding  that  this  fum  was  too  imall  for  fo  im* 
menfe  a  labour  as  that  of  C.  Bui^,  and  that  he  could  deduce 
from  thefe  calculations  all  the  moon's  equations  with  a  pre- 
cifion  never  before  obtained,  induced  the  Board  of  Longitude 
to  propofe  a  prize  of  6oco  francs,  and  prevailed  on  the  mi- 
nifter  of  the  marine  and  of  the  interior  to  furnifli  each  the 
half  of  this  fum.  Thequeftion  was  publifhed  on  the  aoth 
of  June  1800,  and  by  the  commencement  of  November  1801 
we  received  the  tables  fo  much  wifhed  for ;  and  then  feveral 
fupplements.  On  the  26th  of  January  C.  Laplace  announced 
to  the  Inftitute,  that  he  had  found  in  the  theory  of  the  moon 
an  equation  the  period  of  which  is  180  years,  and  which 
amounts  to  16^^;  fo  that  it  will  ferve  to  explain  the  difagree- 
ment  obferved  between  the  mean  motion  of  the  moon  100 
years  ago  and  that  given  by  the  laft  obfervations.  This  equa- 
tion is  compofed  of  two  terms,  of  which,  for  the  moment, 
we  can  have  only  the  fum ;  but  it  has  ferved  to  eflablilh  in 
the  motion  of  the  moon,  at  different  periods^  a  regularity 
which  before  could  not  be  obtained. 
On  the  25th  of  July  a  deputation  from  the  Board  of  Lon- 

fitude  went  to  give  in  its  report  to  the  firft  conful  on  the  la- 
ours  of  Burg,  and  the  prize  of  6000  francs.    I  reminded 
6  him. 
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htm,  that  he  had  caufed  the  firft  prize  to  be  doubled,  and 
that  it  would  be  worthy  of  his  charafber  to  double  the  prefent 
one.  He  inflantly  complied.  The  miaifter  Chaptai,  who 
was  prefent,  propoled  to  me  to  induce  Burg  to  come  to  Paris, 
where  he  (hould  have  a  penfion  of  3000  francs.  He  would  be 
an  excellent  co-operator  in  improving  aftrodomy  in  France, 
w^ere  it  is  already  fo  much  cultivated  :  but  this  worthy  afiro-* 
nomer  preferred  his  own  (Country  with  lefs  advantage.  His 
tables  of  the  moon  are  about  to  be  printed,  as  well  as  the 
new  tables  of  the  fun  by  Delambre ;  and  we  have  already 
communicated  them  to  Dr.  Mafkelyne,  the  ailronomer  royal 
of  England,  who  will  be  enabled  by  ihem  to  improve  the 
Nautical  Almanac,  which  fince  1767  has  been  of  the  greateft 
utility  to  navigators. 

The  report  of  C.  Delambre  will  be  publiflied  in  the  Con^ 
noiffance  des  Temps  for  the  year  13,  which  is  about  to  appear. 

The  Arabic  text  of  all  trie  oblervations  in  the  manuicript 
of  Ibn  Tunis,  lent  to  us  by  the  Batavian  republic,  with. a 
tranilation  by  C.  Cauffin,  and  an  extrad  from  the  part  which 
it  was  not  judged  neceiTary  to  tranflate  and  to  print,  has  been 
iiniflied  at  the  printinc-oince  of  the  republic.  C.  Cauifin  is 
the  firft  of  all  the  proreflbrs  of  Arabic  who  has  rendered  his 
knowledge  really  ufefiil.  I  reproached  them  fifty  years  ago, 
on  account  of  their  tranflating  nothing  but  romances. 

The  obfervation  of  the  eighteenth  tranfit  of  Mercury  over 
the  fun's  difc  on  the  morning  of  November  9  perfeAly  fuc- 
ceeded.  We  were  the  more  mterefted  in  it,  as  it  will  not  be 
again  feen  at  Paris  till  the  5th  of  May  ii^%.  It  eonfirmed, 
in  the  completed  manner,  the  exad:nefs  of  my  tables  of  Mer« 
cury.  The  egrefs  of  the  centre,  according  to  a  mean  of  all 
the  obfervations,  took  place  at  7' 3V  afternoon;  and  the 
longitude  of  Mercury  which  I  thence  deduced  is  7'  16°  17' 
g'^,  at  21^  7/  40''  mean  time  of  the  conjunction,  even  taking 
into  account  the  correction  to  be  made  in  the  tables  of  the 
fun,  which  by  my  nephew  Lalande  was  obferved  to  be  -»• 
10''  4 ;  the  geocentric  latitude  in  conjun6iion  56^^.  I  have 
had  the  mod  fatisfaClory  confirmation  of  the  theory  of  Mer- 
cury, which  I  gave  in  the  firfl  memoir,  read  in  the  nrft  fitting 
of  the  firft  clafs  of  the  Infiitute  on  the  ift  of  January  1796. 
More  details  on  this  fubjeCt  will  be  found  in  the  Memoirs  of 
the  Inditute. 

M.  Cafella,  phyficlan  to  the  king  of  Naples,  and  M.  Bygge, 
adronomer  royal  of  Copenhagen,  &c.  have  fent  me  tx^&i  ob<* 
fervations  of  this  tranfit. 

The  foldice  was  exaftly  obferved  with  whole  circles  by 
C.  Delambre,  and  by  C.  Burckhardt  and  Lalande  junior^ 

The 
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The  mean  of  four  hundred  obfervations  gives  23®  %%^  Y\  at 
7^^  more  than  in  my  tables :  lad  year  it  was  only  &*  i  \^ 
ought  to  be  fatisfitod  ivith  this  agreement. 

Duc-la-Chapelle  has  publrfhed,  in  the  fourth  volume  of 
the  Memoirs  of  the  Inftitute,  folflitial  obfervations  which 

S've  him  31''  for  the  fecular  diminution  of  the  obliquity  of 
e  ecliptic.  C.  Mechain  has  (lill  found  10  feconds  lefs  for 
the  obliquity  of  the  winter  folftice. 

C.  Vidal  has  fent  in  his  obfervations  of  the  new  planets 
and  a  great  many  others :  he  has  even  had  the  complaifance 
to  terminate  fome  zones  of  circumpolar  fiars  which  were  not 
complete  in  the  Hi^oire  Celejle  Frangoife  publiihed  in  i8oi. 

The  inferior  conjiin6tion  of  Venus,  obferved  in  the  end  of 
December  bv  C  Burckhardt  and  Lalande,  gave  us  for  the 
correction  of  my  tables  +  29^  which  do  not  make  10  in 
the  longitude  feen  from  the  fun. 

But  as  the  tables  of  Venus  had  not  yet  been  calculated  with 
the  perturbations^  and  as  C.  Lalande  junior  propofed  to  un- 
dertake this  labour^  C.  Chabrol  furnifhed  him  with  a  table 
of  the  equation  calculated  to  tenths  of  feconds^  which  was  an 
eflential  preliminary.  It  is  time  it  (hould  be  begun.  We  have 
40  years  exa£t  obfervations  of  Venus ;  and  theie  40  years  ob- 
fer\'ationS|  from  1761  to  1801,  will  stve  us  the  motion  of 
Venus  as  exaft  as  the  Babylonian  oofervation  made  307^ 

Eears  ago,  and  refpediing  which  there  is  fome  doubt,  as  I 
ave  already  explained.  (See  Mimoires  di  PAeademie  1785, 
p.  2?o.) 

The  oppofition  of  Mars,  which  took  place  on  the  34th  of 
December,  could  not  be  obferved ;  but  the  obfervations  of 
that  night  gave  a  correAion  in  the  tables  of  Lalande  junior 
—  j'';  which  make  only  two  in  the  heliocentric  longitude. 

The  difappearance  of  Saturn's  ring,  which  will  take  place 
in  1803,  has  been  preceded  bv  a  Angular  phaenomenon.  The 
anfes  were  on  the  point  of  difappearing,  and  it  was  with  dif« 
ficulty  that  C.  Mechain  difcovered  them  on  the  morning  of 
December  ao,  C.  Flaguergues  alfo  loft  fight  of  them  on  the 
16th.  But  we  (hall  foon  fee  them  re-appear,  as  the  earth  will 
return  on  the  28th  of  June :  the  fun  pamng  through  the  plane 
of  the  ring,  we  (hall  lofe  fight  of  them  till  the  23d  of  Au« 
guft,  at' which  time  the  earth  will  pafs  to  the  north  of  the 
ring,  and  permit  us  to  fee  the  furface  of  it  illuminated  bv  the 
fun.  Du/ejour,  Traiti  analyiiqus  des  Mouvemens  Ctl(/les, 
vol,  ii.  p.  155. 

C.  Cnabrol  and  C.  Flaguergues  have  calculated  a  great 
number  of  tables  of  aberrations  and  nutations  for  600  ftars 
of  the  fundamental  catalogue  which  Lalande  junior  inierts 

every 
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every  year  in  the  Connoiffance  des  Temps^  and  always  with 
new  improvements. 

C.  Lalande,  my  nephew,  continues  to  obferve  the  right 
Afcenlions  and  declination  of  a  great  number  of  ftafs  not  well 
known;  and  madame  dc  Lalande  continues  the  reduAions, 
which  (he  promifed,  for  the  50,000  ftars :  1500  will  be  found 
m  the  Connoiffance  des  Temps  for  the  year  13,  which  will 
foon  appear;  and  M.  Bode  has  publifhed  more  than  10,000 
in  the  catalogue  of  17,000  ftars' which  accompany  the  large 
and  beautiful  atlas  in  twenty  iheets  which  1  have  already 
announced. 

Laft  year  I  ^ave  an  account  of  the  labour  undertaken  by 
the  Swedifli  aftn>rtomers  Svanbcrg,  Ofverbom,  Olmquift,  and 
Palander,  to  verify  the  degree  of  tGe  meridian  under  the  polaf 
circle.  M.  Melanderhielm,  though  76  years  of  age,  fet  on 
foot  anddirefted  this  enierprife.  In  180 1  they  had  already 
difcovered  the  ftations,  ^elevated  the  fignals,  and  built  two 
obfervatories.  They  fet  out  in  the  month  of  January  1802, 
and  meafured  the  bafe  on  the  ice  of  the  river  Torneo  between 
the  6th  of  February  and  the  8th  of  April,  though  the  cold 
was  24®.  At  the  beginning  of  September  they  had  completed 
tlie  meafurement  of  the  angles  ot  their  triangles,  and  let  out 
to  proceed  northwards  to  Pathavara  to  pommence  their  aftro- 
nomical  obfervations.  We  (hail  therefore  foon  have  the  cu- 
rious refult  of  this  new  meafurement. 

On  the  other  hand,  C.  Mechain,  in  confequence  of  the 
confular  decree  of  September  17,  is  about  to  refume  the  mea- 
furement of  the  meridian  as  far  as  the  ifland  of  Cabrera, 
which  is  40  leagues  fouth  of  Barcelona,  agreeably  to  his 
wifli,  which  I  announced  in  the  Cojinoiffance  des  Tempt  for 
the  year  10.  By  thefe  means  the  45th  degree,  which  it  ia 
particularly  interefting  for  us  to  be  well  acquainted  with,  will 
DC  a  mean  of  the  whole  interval. 

The  Portuguefe,  whofe  filence  we  regretted,  begin  to  di- 
flinguifh  themfelves.  M.  Demonfort  has  fent  us  calculations 
of  eclipfes  of  the  fun  vifible  at  Lifbon  dtiring  this  century : 
M.  Monteira  de  Rocha,  new  tables  of  Mars,  with  all  the  per- 
turbations. The  equation  is  10"*  41^  39"',  greater  only  by  ^^ 
than  in  the  tables  of  C.  Lalande  junior.  M.  Damoileau, 
captdnu-lieidtenant  of  the  royal  brigade  of  the  marine  at  Lif- 
bon,  has  written  to  me  that  he  is  employed  on  the  Nautical 
Ephemerides  of  1806.  Thofe  of  1805  were  calculated  di- 
redly,  without  employing  the  Nautical  Almanac.  I  have 
requeued  him  to  wait  for  the  new  tables  of  the  fun  and  moon^ 
v^hich  are  about  to  be  printed. 

We  have  received  alfo  a  defcription  of  the  obfervatory  of 
Vol..  XV,  No.  58-         N  Coimbrt, 
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Coimbra,  from  which  it  appears  that  it  is  pretty  well  fur-* 
nifheil  with  inftruments :  a  fedor  of  10  feet,  a  5-feet  meridian 
telefcope,  a  3 ' -feet  quadrant  divided  by  Troughton  of  London. 

We  have  received  the  Aflronomical  Ephemerides  of  father 
Coflali,  of  Farina :  they  are  nut  dellined  for  aftronomers  fuch 
fis  ihofe  of  Berlin y  Vienna,  Milan,  Bologna,  and  Paris;  but 
the  author  has  added  a  very  minute  hidory  of  the  two  new 
planets,  and  he  follows  my  example  in  giving  them  the  names 
of  Piazzi  and  Olbers ;  be  alfo  employs  that  of  Herfcbel,  as  a 
mark  of  homage  due  to  them  by  aftronomers. 

On  the  %2Qi  of  June  j8o2,  M.  Van  Swinden  fent  us  a 
Dutch  memoir  on  ihe  new  meafures,  which  engaged  him  a 
long  time ;  and  he  has  obtained  a  decree  for  eftaohfliing  the 
new  meafures  in  the  Batavian  republic. 

Mr.  Mackay  has  publiflied  a  curious  work,  in  England,  on 
the  longitude. 

M.  Van  Swinden  has  fent  us  the  fourth  edition  of  his  Dif- 
fertaiion,  in  Dutch,  on  the  Determination  of  the  Longitude 
by  the  Obfervatiou  of  the  Moon's  Diftance  from  ttie  Stars  ; 
with  a  diflertation,  which  he  publiflied  in  1788  conjointly 
with  M.  Nieuwiandy  on  the  Ufe  of  Sextants  and  O&ants.  He 
propofes  to  publifli  alfo  a  memoir  on  refleAing  circles,  which 
lie  wiflies  to  introduce  into  the  Dutch  navy ;  and  alfo  on  ma- 
rine time-keepers.  So  early  as  the  year  1774  I  went  to  Hol- 
land to  folicit  the  introdu£lion  of  auronomy  into  navigation, 
and  obtained  a  promife  for  that  purpofe  from  the  ftadtholder 
and  the  grand  penfionary.  My  Aftronomy  was  even  tranf- 
lated  into  Dutch  :  but  this  circumftance  was  attended  with 
little  advantage  at  that  time,  notwithftauding  the  need  which 
navigators  had  of  it.  At  prefent,  (ince  the  navy  refumes  new 
activity  in  the  Batavian  republic,  and  that  the  learned  pro- 
feflbr  enjoys  there  a  well  merited  influence,  we  have  reafon 
to  believe  that  aftronomy  will  be  employed  there  in  an  efiec- 
tual  manner. 

M.  Van  Swinden  explains  in  this  work  all  the  methods,  by 
calculation,  by  graphic  operations,  and  by  inftruments ;  the 
corrections  made  by  Mr.  Mackay  to  the  methods  of  Borda 
and  Dunthom  ;  thofe  of  Kraft  and  of  Douwes  de  Stcinftra. 
He  has  added  a  colle£iion  of  fuch  tables  as  are  neceflary  in 
navigation. 

M.  Mendoza  has  already  publiflied  two  large  colle6lions  of 
tables  for  navigation  :  he  nas  added  a  new  method  of  deter- 
minine  the  latitude  by  two  altitudes  taken  out  of  the  meri* 
dian,  «tne  calculation  of  which  is  fliorter  than  the  firft  approx- 
imation, which  is  only  the  eommcncement  of  the  metnod  of 
Douwes, 
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We  have  received  the  Ephemerides  of  Vienna  for  i8c)3, 
which  coataitis  the  new  tables  of  the  moon  by  M.  Trief- 
necker;  but  it  is  evident  that  he  has  feen  thofe  of  M.  Burg 
already  mentioned  :  alfo  the  Ephemerides  of  Berlin  for  1805, 
where  M.  Bode  has  coHefted  170  pages  of  obfervations  on 
the  new  planets^  and  on  other  important  points  in  all  parta 
of  Germany. 

M.  Schroeter  has  publiOied  a  continuation  of  his  obferva- 
tions on  the  fpots  of  the  moon,  in  a  large  volume  in  quarto, 
entitled  Selenotop9grapbifcbe  Fragmente;  that  is  to  fay.  To- 
pographical Fragments  refpefting  the  Moon :  to  ferve  for 
giving  a  correct  idea  of  the  furface  of  that  luminary,  and  the 
changes  which  have  taken  place  in  it,  in  its  atmofphere  and 
in  its  mountains ;  by  Dr.  F.  F.  Schroeter,  grand  bailiff  of 
Lilienthal,  near  Bremen.  Part  ii.  1802.  pp*  565.  4to.  with 
32  plates.    Gottingen. 

The  firfl  part  appeared  in  1791 :  '^e  publifhed  two  extra£ts 
from  it,  whicli  (how  with  what  patience  and  minutenefs  this 
able  aftronomer  has  examined  the  furface  of  the  moon. 

Thefe  new  obfervations  were  made  with  the  fame  care  for 
twelve  years,  and  with  optical  inftruments  of  the  greateft 
power,  (two  telefcopes,  one  of  13  and  the  other  of  27  feet.) 
They  entitle  him  tp  the  gratitude  of  aftronomers,  as  they  will 
ferve  them  as  a  bafc  and  term  of  comparifon  in  their  luture 
refearches  refpeAing  the  changes  that  may  take  place  at  the 
furface  of  the  moon.  He  has  obferved  mountains  which  rife 
to  the  height  of  ^600  toifes,  and  others  to  the  height  of  2400. 
M.  Schroeter  has  aifo  determined,  that  the  part  of  the  lunar 
atmofphere  which  is  fufficiently  denfe  to  produce  the  crepuf- 
cuia,  IS  300  toifes  in  height.  . 

The  author  has  alfo  (een  obje&s  which  he  did  not  fee  in 
the  courfe  of  his  preceding  obfervations,  and  which  on  the 
firft  view  might  be  afcribed  to  changes  that  have  taken  place 
at  the  furface  of  the  moon :  but  he  remarks,  with  the  refer\'^ 
of  an  able  obferver,  that  the  particular  ftate  of  the  lunar 
atmofphere  may  have  concealed  thefe  obje£ts  at  the  time  of 
bis  iirft  obfervations. 

Dr.  Henzenberg,  of  Hamburgh,  between  the  months  of 
July  and  Oftober  1802,  made  thirty-one  experiments  on  the 
fall  of  bodies  from  the  fleeple  of  St.  Michael,  which  is  235 
Paris  feet  in  height ;  and  found  that  heavy  bodies  do  not  tall 
vertically;  there  are  four  lines  of  declination  towards  the  eaft| 
and  1*5  line  towards  the  fouth. 

M.  Guglielmiui,  of  Bologna,  found  a  little  more.  But  ftll 
thefe  experiments  tend  to  prove  the  rotatiou  of  the  earth. 

[To  be  continued.] 
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XXXII.  Notices  refpeSing  New  Boots. 

Elements  of  Cbemijiry,    By  JosuvH  Francis  JAcauiN* 
Tranflatcd  from  the  German.  8vo« 

jfjL  SECOND  edition  of  this  work  has  made  lU  appear- 
ance ;  ft  proof  of  the  favourable  reception  it  has  experienced 
from  the  public.  We  have  tio  hefitation  in  faying  that  it  is 
a  ufeful  work,  and  otight  to  make  a  part  of  every  chemical 
library.  The  language  poflefles  that  precifion  which  con(li« 
tutes  the  chief  merit  of  a  tranflation,  efpecially  from  a  fcien- 
tific  or  practical  work.     It  is  by  Mr*  Stutzer. 

A  Sjiflem  of  Cbemtflry.     By  Thomas  THOMSON^  M.D. 

4  Vols.  8vo.  i8o3« 

The  ta(k  of  compofins  elementary  treatifes,  as  the  author 
juflly  obferves,  has  in  this  country  been  ufuaUy  left  to  men 
of  inferior  endowments,  as  a  piece  of  drudgery  below  the 
dignity  of  a  philofopher ;  while  in  France,  excellent  fyftem- 
atic  treatifes  have  appeared  on  almoft  every  part  of  fcience  by 
men  of  the  firft  abilities.  Though  we  can  rank  feveral  di- 
ftingui(hed  names  among  our  authors  of  elementary  works^ 
it  is  certain  that  '^  we  have  more  frequently  fatisfied  ourfelves 
with  tranflating  the  fyftematic  wofks  of  foreigners,  even  when 
the  difcoveries  of  our  own  philofophers  had  furniflied  a  con-* 
fiderable  portion  of  the  materials  of  thefe  works.  Jhe  con- 
fequence  has  been,  what  was  naturally  to  be  expeded,  the 
labours  of  our  philofophers  have  been  frequently  overlooked^ 
and  their  difcoveries  claimed  by  others  to  whom  they  did  not 
belong;  while  thefe  claims,  conftantly  inculcated  in  all  the 
elementary  treatifes  of  chemiAry,  have  been  received  as  firft 
principles  by  the  greater  number  of  readers.  It  is  incontro* 
vertible,  that,  for  the  rapid  progrefs  which  chemiftry  has 
lately  made,  the  fcience  is  deeply  indebted  to  the  philofo- 
phers of  this  country.  Much,  inideed,  has  been  done  by  the 
illuftrious  body  of  French  chemifts;  but  thefe  gentlemen, 
not  fatisfied  with  a  part,  have  laid  claim  to  the  whole.'' 

The  author  dates  his  work  to  have  for  its  obje£t  the  giving 
a  fill!  detail  of  the  vaft  number  of  fads  which  conftitute  che- 
miftry, blended  with  the  hifiory  of  their  gradual  development^ 
and  of  the  theories  which  have  been  founded  on  them,  and 
accompanied  with  exa£l  references  to  the  original  works  in 
\  hich  the  different  difcoveries  have  been  regiftered.     It  is 

!  i  lift  ice  to  fay,  that  Dr.  Thomfon  has  executed  the  ta(k  be 
hj.  indQrtakea  ia  a  manner  creditable  to  himfelf.    His  work 
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prefents  a  more  complete  and  accurate  colle£iion  of  fads 
than  any  previous  puDlication  of  the  kind.  The  arrange* 
ment  is  judicious,  the  quotations  are  candid,  the  reafonmg 
fatisfa£lory  and  perfpicuous.  We  have  no  hefitation  in  re«> 
commendmg  it  as  a  moft  valuable  performance. 

Tie  Cbtmtcal  Pockel-Bool,  or  Memoranda  Cbemica*,  ar-* 
ranged  in  a  Compendium  of  Cbemijiry ,  By  Jambs  Par* 
ICINSON.  i2mo«  1803. 

It  gives  us  pleafure  to  announce  that  a  third  edition  of  this 
valuable  little  work  has  made  its  appearance,  embracing  aU 
the  new  fafts  in  chemiftry  that  have  been  obferved  fince  the 
publication  of  the  former  editions.  A  coniiderable  degree  of 
care  feems  to  have  been  bellowed  upon  it,  and  feveral  new 
and  ufeful  tables  have  been  added  in  diBerent  parts. 

^  Syjlem  of  Theoretical  and  Practical  Chemtjlry^  Afc.  .  By 
FkederiCK  Accum,  Teacher  qf  Pradlical  Cbemi/lry^ 
Pharmacy f  and  Mineralogy)  and  Chemical  Operator  -ih 
the  Royal  In/Iitution  of  Great  Britain.  %  Vols.  8vo.  with 
Plates.  1803. 

This  work,  juft  publiihed,  will  prove  highly  acceptable  to 
thofe  who  wiih  to  attain  a  pra£lical  acquaintance  with  the 
fcience  of  which  it  treats.  The  author  exhibits  throughout 
the  work  a  great  degree  of  chemical  knowledge  5  and  his 
method  of  communicating  knowledge  to  others  is  engaging* 
With  the  practical  part  of  the  variuus  proceifes  in  chemiftry 
he  feems  to  be  well  acquainted  ;  and  the  accuracy  and  pre- 
cifion  with  which  he  defcribes  them,  will  render  his  work 
^  valuable  not  only  to  tyros,  but  to  proficients  in  the  fcience. 
Many  of  the  experiments,  fome  of  which  are  calculated  U> 
afford  both  in(tru6lion  and  amufement,  are  quite  new;  and 
even  in  detailing  experiments  which  are  not  new,  particulars 
not  to  be  met  with  el  few  here  are  often  given,  which  will  he 
ufeful  to  the  practical  chemift. 


XXXIII.  Proceedings  of  Learned  Societies^   • 

ROYAL  SOCIETY  OP  LONDON. 

OiNCE  our  laft  report  feveral  meetings  have  been  employed 
in  reading  a  paper  on  tanning,  by  Mr.  Davy,  profeflbr  of 
chemiftry  in  the  Royal  Inftitution  of  Great  Britain.  In  this 
paper  the  author  not  only  defcribes  the  proceftes  uFual  in  thQ 
fMTt  qf  tanning,  but  enters  into  a  diemical  inveftigation  of  the 
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nature  of  the  agents  emploved  in  the  procefs,  and  details  a 
number  of  ingenious  experiments  undertaken  exprcfsly  for 
the  purpofe  of  afcertaining  the  mode  of  their  operation.  The 
refults  are  interefling,  and  cannot  fail  to  be  ufeful  lo  thofe  en- 
gaged in  the  manuia^lure  of  leather, 

HOYAL  ACADEMr  OP  SCIENCES  AT  BERLIN. 

On  the  i8lh  of  January  the  academy  held  a  public  fitting 
io  celebrate  the  anniverfary  of  its  eUablifliment.  It  was 
opened  by  the  direSor  Merian  with  an  oration;  after  which 
M.  de  Verdy  du  Vernois  read  the  (ketch  of  a  plan  for  reviv- 
ing the  antient  tournaments,  and  fliowed  the  utility  of  again 
introducing  this  antient  amufement,  formerly  a  fchoolfor 
dexterity  and  intrepidity,  and  which  might  be  attended  with 
great  advantage  to  the  cavalry  fcrvice,  and  to  all  troops  that 
.fight  on  hoifcoack. 

M.  Erman  then  read  a  paper  containing  particulars  re- 
fpefling  the  reign  of  the  elector  Frederic  William  the  Great, 
extra£ted  from  a  manufcript  diary  of  marflial  Dieterich  Si- 
gifmund  von  Buch. 

M .  Klaproih  next  read  a  diflcrtation  on  (lones  and  iron 
mafles,  and  iliowed  that  the  fall  of  fuch  bodie:s  from  the 
heavens  is  a  phaenomenon  totally  diflcrent  from  all  the  other 
phasnomena  of  nature ;  and  that  it  needs  therefore  excite  no 
wonder  that  doubis  have  been  enteriained  refpe6ling  the  truth 
of  fuch  fafts,  but  that  hitherto  thev  are  not  only  fupported 
by  experience,  but  by  chemical  anaUfes  of  the  fallen  bodies. 
As  a  contribution  towards  this  fubje6l,  M.  Klaproth  gave  an 
account  of  experiments,  made  by  himlelf,  with  fome  of  thefe 

{>roduAion8  which  had  fallen  at  difierent  times  and  in  dif- 
erent  countries,  particularly  a  fpecimen  of  that  which  fdl 
near  Siena  on  the  i6th  of  January  1794;  and  a  fragment  of 
the  mafs  of  iron,  weighing  71  pounds,  which  fell  near  Agram 
on  the  a6th  of  May  1751*  comparing  them  with  the  ana- 
lyfes  lately  publiflied  by  Mr.  Howard  of  the  floncs  which 
fell  at  Benares  in  the  Eaft  Indies  on  the  T9th  of  December 
1798,  and  on  the  i3ih  of  December  1795  in  Yorkfhire;  and 
adding  a  ihort  hiftory  of  thcfe  and  fome  other  bodies  that 
have  uillen  from  the  clouds.  They  confi  ft  either  entirely  of  cel- 
lular maflfes  of  iron^  or  of  flony  fubflances  mixed  with  grains 
of  iron.  In  all  of  them  the  iron  is  of  the  fame  nature:  it  is 
dudtle,  exceedingly  tough,  appears  white  when  filed,  and 
almoft  always  contains  nickel.  The  floues  are  covered  on 
the  outfide  with  a  black  crufl,  are  bright  gray  in  the  infide 
with  black  f)>ots,  and  interfperfed,  betides  the  ferruginous 
p.  rticles^  with  grains  of  pyrites.    1  he  principal  part  of  the 
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mafs  confifts  of  oxide  of  iron,  magnefia^  and  filex.  The 
opinion  of  Dr.  Chladni,  that  theie  meieoric  produftions 
are  fragments  of  fire  balls  which  have  burft,  may  be  confi- 
dered  as  fully  eftablilhed.  Real  native  iron  from  the  mines 
of  Kamsdortt  is  diftinguifhed  from  the  meteoric  iron  by  not 
containing  any  nickel^  and  by  containing  a  mixture  of  cop* 
per-lead. 

FRBNCH  NATIONAL  INSTITUTS. 

Account  of  the  labours  of  the-Mathematicai  and  Phyfical 
Clafs  during  the  firft  quarter  of  the  year  11. 

Mathematical  part,  read  by  C.  Lacroix. 

ASTBONOMY. 

Obfervatlons  on  the  Tranfit  of  Mercury  over  the  Sun's  Dijc^ 

November  9,  i8o2. 

r 

If  the  theory  of  attradion,  aided  by  the  powerful  means  of 
analyfis,  has  enabled  aftronomers  to  give,  ainioft  at  once,  to 
the  tables  of  the  planets,  and  particularly  to  thofe  of  the  moon 
and  fun,,  a  degree  of  exa6lnefs  far  fuperior  to  that  to  which 
they  could  have  been  carried  by  the  efforts  of  obfervers  alone 
dunng  a  long  feries  of  ages,  time  has  not,  on  that  account,  loft 
its  right  to  the  perfe£tion  of  thefe  refults  deduced  from  the 
meamrement  of  its  duration.  Ailronomers  therefore,  always 
attentive  to  th^  fpe£tacle  of  the  heavens,  never  fuffer  to  efcape 
but  with  regret  opportunities  of  obferving  the  fimpleft  and 
moft  frequent  phasnomena,  becaufe  they  know  that,  however 
precife  they  may.be  for  the  moment  at  which  they  are  af- 
(igned,  aftronomical  determinations  have  continual  need*  gf 
being  re&ified :  with  much  more  reafon,  therefore,  th«y  are 
^xioqs  to  take  advantage  of  thofe  circumftancQs  where  the 
poiition  of  the  planets  is  lefs  affeSed  by  the  combination  of 
their  own  motion  and  that  of  the  earth.  Such  in  regaiH  tq 
Mercury  are  his  tranfits  over  the  difc  of  the  fail. 

The  firft  of  thefe  pha^nomena  preferved  in  the  aniis^ls  of 
agronomy  was  obferved  in  163  r,  at  the  college  of  France,  by 
Qaflendi,  one  of  the  moft  ilTuftrioMS  profeflofs  of  that  cele- 
brated fchool.  Since  that  time  &:reat  attention  has  bect^  paid 
to  this  phaenomenon;  and  the  oqlervalions  of  theft  tranfits, 
which  follow  each  other  pretty  rapidly,  ha^ve  been  mulnj-iied. 
C.  Lalamie  has  employed  himfelf  in  colleSing  and  examin- 
ing them  with  a  care  and  atfidiiity  for  which  he  has  been  re- 
warded by  the  perfeftion  he  has  thence  been  able  to  give  to 
his  tables  of  Mercury.  After  having  fucceffively  corrected 
f4pb  ^Icment^  \it  waited  for  a  confirmation  oi  them  by  tUe 
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tranfit  announced  for  the  9th  of  November  1802,  and  hoped 
he  fliould  then  be  able  to  be  convinced  tliat  his  tables,  one 
of  the  moll  important  refulls  nf  his  long  labours,  had  reached 
the  utmoft  perfeftion  to  v.liich  thev  could  attain  in  the  pre- 
fent  date  ot  the  fcience.  His  wiflies  have  been  fully  gratified 
by  the  obfervalions  ^^e  are  about  to  detail. 

The  moments  ot  interior  and  exterior  conta''^  of  the  two 
bodies  on  the  egrefs  of  Mercury  were  determined  as  follows : 

"Lalande        -  -  o^   6'  ^9''  7'  56'' 

Meflier         -  -  o     6  49  8     20 

P     J  Lalnnde  jun.  -  o     6  44  8     J9 

y  \  Bouvard        -  -  06  54  819 

I  Mechain         -  -  o     6  45  8     30 

I^Burckhardt  -  o     6  45  8     20 

C.  Lalande  takes  as  the  mean  terms  of  the  two  conta£ls 
o^6'49",  ando»»8'  19'/; 
From  which  he  deduces  the  ecrcfs  of  Mercury  at 

oh  7/"  34//; 

The  apparent  diftance  of  the  centres  at  that  moment, 

16'  8-3''; 
And  the  fame  diftance  reduced  to  the  centre  of  the  earth. 

By  then  comparing  three  difTerenccs  of  declination  fcleftcd 
from  twenty-five,  which  were  meaiund  by  C.  Mcflier during 
the  traniit,  he  deduces  from  then)  the  fliortclt  diftance  of  the 
centres,  namely  6^'^i  and  combining;  it  with  the  diftance  of 
the  centres  at  the  mimeut  of  the  egrefs,  he  is  enabled  to  find 
the  difference  in  longitude  and  latitude  of  the  two  bodies,  and 
the  time  elapfed  between  the  middle  of  the  tranfit  and  ihc 
^efs.  We  ftiali  not  follow  the  detail  of  his  procrfs  any 
farther,  as  our  agronomical  readers  may  eaf.ly  fupplv  what  is 
h^  omitted ;  and  to  others  it  would  be  fupciiluous.  We 
onlyl^ate  the  rcfults  which  C.  Lalande  obtained  by  this  firlt 
method. 

He  found  the  true  conjunAion  at 

9 '  2'  40^'  n)ean  time ; 
The  longitude,  reckoned  from  the  mean  equinox  for  the 
moment, 

f  16°  I?'  9''j 

The  geocentric  latitude, 

53"l^orth; 
The  heliocentric  latitude. 

The  corre^on  of  the  tables:  —  13 '^  in  longitude. 

C.  Lalande 
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C.  Lalande  re-commenced  his  calculations ;  fub Attuting 
for  the  differences  of  declinations  the  obfervation  of  Mercu- 
ry's paffage  of  the  meridian,  made  the  fame  day  by  his  ne-  . 
phew  and  C.  Burckhardt;  and  by  thefe  means  tound  %V  lefe 
m  longitude,  and  6''  lefs  for  the  latitude,  at  the  moment  of 
the  egrefs. 

He  determines  the  geocentric  latitude  at  the  time  of  con- 
junfiion  to  be  56*5'^,  which  gives  the  place  of  the  node 
i»  16**  o'  37'',  further  advanced  by  1^  46/'  than  in  the  tables; 
and  as  C.  Delambre  had  found  oy  the  paflage  of  1799  ^^^^ 
this  element  ought  to  be  increafed  by  i',  C.  Lalande  adopts 
a  mean  correfikion  of  +  1?  33'^,  which  makes  the  place  of 
the  node  in  1801  to  be 

I'  15"  58^  54"- 

By  comparing  this  determination  with  that  which  he  de- 
duced from  the  tranfit  of  1677,  he  found  for  the  annual  mo- 
tion of  the  node  43*98"  inftead  of  43 "3",  which  he  had  be- 
fore. 

To  afcertain  whether  the  pofition  which  he  gave  to  the 
aphelion  of  Mercury  was  exa^,  C.  Lalande  examined  again 
the  tranfit  obferved  by  C.  Delambre  in  17999  taking  into  ac- 
count the  perturbations  calculated  by  M.  Oriani,  and  the 
error  in  the  tables  of  the  fun,  and  he  found  the  fame  error 
of  13''  as  in  that  of  this  year,  though  the  anomalies  were 
very  different.  He  confequently  thought  that  this  error  ouffht 
to  oe  afcribed  only  to  the  epoch  of  the  mean  motions :  but 
after  a  communication  from  Dr«  Mafkelyne  in  regard  to  a 
corre£lion  of  4''  to  be  made  in  the  right  afcenfions,  which 
he  afiigned  to  the  pofitions  of  the  principal  flars  employed 
for  determining  the  places  of  the  fun,  the  error  in  the  tables 
of  Mercury  would  be  reduced  to  9'',  and  the  epoch  of  the 
mean  motions  of  this  planet  would  confequently  oe  for  1801^ 

By  diftributing  this  error  to  the  fecular  motion  it  would  be 
reduced  6'^,  and  would  become 

a*  14®  4'  4'^ 

In  a  word,  the  tranfit  of  November  9,  this  year,  has  fully 
<!onfirmed  the  refelt  which  C.  Delambre  deduced  from  that 
of  1799  in  regard  to  the  diameter  of  Mercury.  C.  Delambre 
had  obtained  for  this  diameter  as  feen  from  the  fun  6*3^'; 
and  C.  Lalande  found  6*2",  while  in  his  Ailronomy  it  was 
6*9'^ 

C,  Meffier  communicated  to  the  clafs  a  particular  account 

of  his  obfervation  of  the  tranfit  of  Mercury,  during  which 

he-fucceffively  determined  twenty-five  pofitions  of  that  planet, 

6  comparing 
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comparing  it  either  with  the  fun's  limb,  or  to  a  v^iy  confidera* 
ble  (pot  which  appeared  on  that  body,  and  of  which  the  dia- 
meter was  25^  of  a  degree.  He  determines  the  moment  of 
the  cgrefs  of  Mercury's  centre  at  7'  6"  true  time;  and  this 
planet's  paflage  of  the  meridian  55^^  before  that  of  the  fun*s 
centre. 

C.  Meffier's  memoir  contains  a  detailed  view  of  the  deter- 
minations he  obtained,  and  is  accompanied  with  a  drawing 
which  reprefentB  the  apparent  route  of  Mercury  on  the  fun. 
It  exhibits  a  luminous  ring,  with  which  Mercury  feems  to 
be  furrounded.  This  circumftance,  peculiar  to  the  obferva- 
tion  of  C.  Meffier,  was  remarked  by  him  in  the  tranfit  of 
1709;  it  was  obferved  alfo  at  Montpellier,  in  173$,  by  Plan- 
tade;  and  at  Upfal,  in  1736,  by  M.  Profperin.  -  This  ring 
exhibited  a  very  faint  light,  and  of  a  colour  difierent  from 
that  of  the  fun.  Its  diameter  towards  the  end  of  tb^  tranfit 
was  1'  J  9 A',  and  that  of  Mercury  I'j'K 

EXPERIMENTAL  PHILOSOPHT. 

On  the  Method  of  magneiizing  to  Saturation, 

To  apply  with  conflancy  to  the  fame  obj^s,  and  to  vary 
their  combinations  in  eveiy  manner  poffible,  are  the  condi- 
tions on  which  nature  consents  to  difclofe  her  fecrets  to  thofe 
who  interrogate  her.  It  was  by  fulfilling  them  with  an  affi- 
duity  and  fagacity  worthy  of  fuccefs  that  C.  Coulomb  attained 
to  his  interefting  difco\'eries  in  eledricity  and  magnetifm,  and 
by  impofing  on  himfelf  the  talk  of  illuftrating  every  part  of 
thefe  important  branches  of  philofophy.  Magnetizing,  the 
perfeAing  of  which  is  of  fo  much  importance  to  navi- 
gators, could  not  efcape  his  attention.  Very  vague  notions 
had  hitherto  been  acquired  in  regard  to  the  intenfity  of  the 
magnetic  force  which  fteel  is  capable  of  acquiring  in  its  dif- 
ferent dates ;  and  it  was  meafured  in  general  by  the  weight 
of  the  piece  magnetized.  But  it  is  of  the  greateft  import- 
ance here  to  know  the  energy  with  which  needles  tend  to 
return  to  their  direftion  after  they  have  been  removed  from 
it ;  and  this  C«  Coulomb  meafures  dire&ly,  by  determin- 
ing, according  to  Borda's  views,  and  by  means  of  very  nice 
fufpenfion,  how  many  ofciJlations  thefe  needles  perform  in  a 
given  time. 

After  comparing  the  methods  of  magnetizing  propofed 
by  Duhamel,  Knight,  and  iSpinus^  to  give  a  needle  all  the 
dircding  force  it  is  capable  of  receiving,  the  author  decides 
in  favour  of  that  of  iGpinus.  He  found  that  it  is  mod  ad- 
vantageous to  make  the  needles  long  and  brqadj  but  npt 
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thick.  C  Jekel  has  eftabliihed  a  tnanufa£lory  in  order  to 
make  an  ufeful  application  of  thefe  refults  for  tne  ufq  of  the 
navy. 

Physical  part,  read  by  Lacroix. 
On  ibe  Stones  fuppofed  to  have  fallen  from  the  Clouds. 

The  attention  of  philofophers  has  been  again  dire<^ed  to 
the  lingular  (lones  the  origin  of  which  is  unknown,  and 
which  are  fuppofed  to  have  fallen  from  the  clouds.  The 
French  chemifts  were  defirous  of  proving  by  experiments  the 
identity  of  thefe  flones,  and  of  aicertainmg  their  component 
parts,  already  indicated  by  Mr.  Howard. 

C.  Vauquelin  procured  fome  fpecimens  of  the  ftones^  ana- 
lyfed  bv  Mr.  Howard,  found  at  Benares  in  the  Ead  Indies, 
in  Yoricfhire,  at  Siena  in  Italy,  and  at-  Bologna :  to  w  hich 
he  added  fome  of  thofe  which  fell  in  France  in  1789 ;  at  Bar« 
botan  near  Roqueton,  and  Creon  in  the  parifliof  Juliac,  in 
1790.  He  remarked,  as  Mr.  Howard  did,  that  thefe  ftones 
have  fuch  a  perfeft  refeniblance  to  each  other  that  it  is  al- 
moft  impoffiole  to  diftinguifh  them.  He  was  convinced  by 
various  analyfes  that  they  all  contain  the  fame  principles, 
namely,  filex,  manganefe,  iron,  nickel,  and  fulphur.  Thefe 
refults,  analogous  to  thofe  obtained  bv  Mr.  Howard,  and  the 
work  in  which  Dr.  Chladni,  known  by  his  ingenious  expe- 
riments on  vibrating  furfaces,  has  colle6ted  all  the  accounts 
publilhed  refpefting  the  fall  of  thefe  fiones,  concur  to  render 
It  probable  that  their  origin  is  foreign  to  our  globe ;  for  hi- 
therto noneof  afimilar  kind  have  been  found  m  the  interior 
parts  of  it. 

The  reading  of  this  interefting  memoir  gave  rife  to  a  dif- 
cuflion  the  refults  of  which  muft  be  here  mentioned,  as  they 
afford  new  motives  to  induce  philofophers  to  examine  and 
appreciate  the  different  teftimonies,  in  confequence  of  which 
the  ftones  in  queftion  have  been  fuppofed  to  have  fallen  from 
the  clouds.  When  a  phaenomenon  is  announced,  if  we  were 
able  to  afcertain,  by  a  complete  enumeration  of  the  different 
phyfical  agents,  that  none  of  them  is  capable  of  producing 
It,  the  impoffibility  of  the  phaenomenon  would  be  the  evi- 
dent refult,  and  confequently  the  falfity  of  the  account. 

But,  on  the  other  hand,  when  we  find  a  caufe  which  efta- 
blifhes  the  probability  of  it,  if  found  logic  forbids  us  to  afcribe 
itexclufively  to  this  caufe,  it  commands  us  at  the  fame  time 
to  fubftitnte  doubt  for  complete  negation,  and  to  employ  every 
means  poiiible  of  confirming  the  fa6l,  becaufe  it  is  not  re- 
pugnant to  the  general  laws  of  nature. 

Chemifti 
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Chemififi  at  prefent  would  be  much  embarrafifed  to  find  tn 
tke  atmoijphere  the  component  principles  which  have  been 
dircovered  by  analyfis  in  the  ilones  given  to  them  as  having 
fallen  from  the  clouds;  and  on  this  account  they  would  na- 
turally reje£t  fuch  events  as  abfurd.  But  C.  Laplace  haa 
mentioned  an  explanation,  which  he  announces  not  as  the 
only  one  which  could  be  given  of  them,  and  not  to  prove 
their  exiftence,  but  to  (how  that  we  ought  not  to  rejeft  them 
as  abfurd,  and  to  fufpend  our  opinion  until  time  has  procured 
fome  further  illuftration. 

It  is  fhown,  by  a  very  (imple  calculation,  that  a  body  pro- 
je6ied  from  the  moon  would  require  only  a  velocity  nearly 
quintuple  that  of  the  bullet  of  a  24-pounder  difcharged  with 
a  quantity  of  gunpowder  equal  to  half  its  weight,  to  proceed 
to  a  didance  from  that  fatellite  where  the  mtenfity  of  its 
attraction  would  be  the  fame  as  that  of  the  earth.  The 
body,  when  it  had  paflTed  this  point,  being  in  the  fphere  of  the 
a&ivity  of  our  globe,  would  neceflarily  fall  to  its  furface.  The 
appearance  of  very  confiderable  volcanoes  gbferved  on  the 
furface  of  the  moon  does  not  render  fuch  a  conjeflure  imjpro- 
bable;  but,  independently  of  eruptions,  which  may  be  more 
or  lefs  uncommoi^,  it  will  not  often  happen  that  the  direSion 
of  the  projection  will  be  that  which  the  combined  motions 
of  the  earth  and  moon  require  in  order  that  a  projeCtile 
thrown  from  the  latter  body  may  meet  with  the  former. 

The  atmofphere  of  the  moon,  which  is  doubted  by  many 
aftronomers,  is  fo  rare  and  of  fo  little  extent  that  it  could  op- 
pofe  only  a  very  feeble  refinance  to  thofe  bodfes  which  might 
move  in  it.  The  cafe  is  not  the  fame  with  the  terreftrial  at- 
mofphere :  it  reduces  almoft  to  a  tenth  of  its  extent  the  largeft 
jrange  of  a  piece  of  ordnance;  and  the  refinance  it  oppofes  to 
rapid  motion  is  fuch,  that  to  make  a  body  proje&ed  from 
Vefuvius  reach  France,  it  would  be  neceflary  that  it  fhould 
have  a  projection  far  greater  than  that  which  would  carry  a 
lunar  body  to  the  linuts  of  the  fphere  of  the  a&ivity  of  that 
fatellite. 

It  is  therefore  not  pofiible  to  fuppofe  that  flones  found  at 
a  diftance  from  terreftrial  volcanoes  are  the  produCt  of  the 
eruptions  of  thefe  mountains  :  and  mineralogy  alfo  oppofes 
this  explanation;  for  none  of  the  volcanic  productions  known 
are  analogous  to  thofe  fuppofed  to  have  fallen  from  the 
clouds. 


M£TB- 


French  National  Inftitute.  189 

METEOROLOGY. 

Oft  the  Vdriattons  of,  the  State  of  the  Heavens  in  the  Mean 
Latitudes  betv/een  the  Equator  and  the  Pole^  and  the  ef* 
fential  Circumftances  by  'Which  they  are  accompanied. 

The  influence  of  meteors  on  the  refults  of  agriculture  has 
tendered  it  of  importance  at  all  times  that  the  law  of  the  liic« 
ceflion  of  thefe  phenomena  fliould  be  known ;  and  the  great 
advantages  which  would  arife  to  mankind  froni  the  poffibility 
of  foretelling  the  nature  of  the  feafonS)  fufficiently  jufiifies  all 
the  fruitlefs  attempts  hitherto  made  to  accomplim  that  end. 

Being  much  (Iruck  with  thefe  advantages,  C.  Lamarck  was 
difcouraged  by  the  bad  fuccefs  of  thofe  who  had  preceded  him 
in  this  career;  and  from  continuing  to  purfue  it  with  ardour^ 
after  publifhing  in  different  works  the  caufes  which  he  af- 
iigns  to  the  prevailing  meteorological  conditutions,  he  has 

Sven  in  a  late  memoir  an  examination  of  the  variations  of 
e  (late  of  the  heavens^  that  is  to  fay^  of  the  atmofphere :  he 
refers  this  ftate, 

I  ft.  To  the  influence,of  the  fun's  light : 

ad,  To  that  of  the  winds. 

But  be  is  of  opinion  that  in  the  temperate  2ones  the  in- 
fluence of  the  wmds  on  the  temperature  of  the  (Irata  of  the 
atmofphere  is  much  (Ironger  thati  that  of  the  light  of  the 
fun ;  and  that  there  thence  refult  in  the  denflty  and  heat  of 
thefe  firata,  which  naturally  become  rarer  and  colder  the 
higher  they  go,  inverfions  to  which  he  afcribes  the  formation 
of  the  clouds. 

The  difcordance  of  the  effefls  which  the  fame  wind  pro- 
duces at  difibrent  times  feemed  to  oppofe  to  the  eftablifliment 
of  a  theory  of  thefe  efiefts  an  infurmountable  obflacle :  but 
from  numerous  obfervations  C.  Lamarck  is  of  opinion,  that 
befides  the  direction  and  nature  of  the  winds  alone,  attention 
ought  to  be  paid  alfo  to  the  height  at  which  they  blow  in  the 
atmofphere. 

Of  the  fa£l8  collected  by  the  author^  and  which  be  confi- 
ders  as  fufficiently  proved,  we  (hall  mention  the  following: 
"  When  a  north^weft  ^^^^fiutb-eaji  wind  prevail  fimultane<> 
oufly  in  two  different  flrata  of  the  atmofphere,  if  the  foutb^ 
eajl  be  the  lower  one,  we  may  expe£t  to  fee  the  weather  be- 
come clear ;  but  if  this  wind  be  the  higher^  the  contrary  will 
lake  place." 
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ASTRONOMr« 

VV  E  are  indebted  to  'a  very  accurate  and  much  valuei^ 
oorrefpondent  for  the  following  tables,  which  cannot  but 
prove  highly  acceptable  to  fuch  of  our  readers  as  are  defirous 
of  knowing  in  what  part  of  the  heavens  the  two  new  planets 
may  be  expedied  to  be  found.  We  believe  no  Ephemeris  has 
yet  been  publifhed  containing  their  right  afcenfions  and  de- 
clinations. Baron  Von  Zach  has  publifhed  one  in  which 
their  geocentric  latitudes  and  longitudes  are  given;  but  thift 
work  being  written  in  German  is  in  the  hands  of  but  few 
people  in  this  country. 
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34 

»9 
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10      3 
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17   39 

3019 
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«3  5» 

18    55    16 

18     9 

The  above  table,  containing  the  geocentric  motion  of  the 
two  new  planets,  Ceres  Ferdinandea  and  Pallas,  for  the  en* 
fuing  month,  is  feledted  from  an  Ephemeris  calculated  by 
Mr.  Gaufs,  of  Germany,  of  whofe  abilities  as  a  calculator 
the  world  has  already  been  fully  convinced.  Mr.  Gaaf9 
does  not  expeA  that  the  obferved  places  of  thefe  planetflf 
when  they  (hall  be  again  found  will  agree  very  correAly 
with  his  Kphenieris,  as  there  has  not  yet  been  a  fufficient 
number  of  obfervations  made  to  fettle  the  elements  of  their 
motions  with  fuch  a  degree  of  precifion ;  but  be  hopes  his 
Qslculations  will  render  them  very  eafy  to  be  found :  thofe 
eeQtlemen,  therefore,  who  are  provided  with  e(]uatorials,  or 
mftruments  for  taking  angles  out  of  the  meridian^  will  no 
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doubt  be  foon  able  to  find  both^  or  at  leaft  Pallas,  whofe 
fituation  is  now  become  pretty  favourable,  being  at  a  fuffi* 
cient  diftance  from  the  fun  to  be  feen  in  the  morning  when 
the  weather  is  clear.  It  does  not  appear  likely  that  Ceres 
Ferdinandea,  from  her  great  fouth  declination^  will  be  feen 
here  till  the  latter  end  of  April,  or  perhaps  the  beginning 
of  May ;  but  thofe  aflronomers  who  are  fituated  in  more 
fouthem  latitudes  will  view  her  under  more  favourable  cir« 
cumftances,  and  may  perhaps  be  able  to  find  her  fooner.  , 

HUMBOLDT'S  TRAVELS. 

• 

Where  Alexander  von  Humboldt  may  be  at  prefent  is  not 
known  even  to  his  relations  \  but  all  the  obfervations  which 
he  colle£ted  up  to  the  beginning  of  March  1801  have  lately 
arrived  fafe  in  Europe.  He  entrufted  this  valuable  depofit, 
which  confifts  of  four  bound  volumes  and  three  manuicript 
bundles,  a  roll  of  plans,  and  a  number  of  drawings  of  plants, 
to  one  of  his  friends  at  the  Havannah,  where  he  then  was, 
to  be  fent  to  Spain  by  a  proper  opportunity.  They  arrived 
in  the  beginnmg  of  September  1801,  and  have  fince  been 
tranfmitted  to  Berlin. 

FOSSIL  BONES. 

Two  horns,  with  the  head  and  feveral  bones  of  an  un- 
known animal  of  a  monllrous  fize,  have  lately  been  found 
in  the  Mologi  circle,  of  the  government  of  Jaroilawi,  on  the 
banks  of  the  Mologa,  on  an  eftate  belonging  to  count  Alexei 
Iwanfwitch  Pufchkin.  The  length  of  the  head  is  two  ells 
Leipfic  meafure  *,  and  the  breaoth  on  the  forehead  one  ell 
eight  inches,  Ttwo  feet  five  inches.)  The  horns  are  like  thofe 
otan  ox,  are  about  four  ells  in  length  (fix  feet  eleven  inches), 
and  in  the  thickeft  part  are  about  an  ell  in  circumference  (one 
foot  nine  inches).  Gmelin,  as  is  well  known,  fays  that,  be- 
fides  bones  of  the  mammoth,  (different  however  from  thofe 
of  the  American  mammoth,)  heads  with  horns  of  an  extra* 
ordinary  fize  are  fometimes  found  in  Siberia.  He  himfelf 
carried  with  him  to  Peterfburgh  a  head  of  this  kind,  which 
in  all  probability  is  fiill  preferved  in  the  cabinet  of  curiofities 
belonging  to  the  Academy  of  Sciences.  It  will  be  intereft- 
lag  to  natural  hiflory  to  compare  this  head  with  the  one  lately 
found,  in  order  to  ascertain  whether  they  belong  to  the  fame 
fpecies  of  animal.  At  any  rate,  thefe  heads  feem  to  afford  a 
new  proof,  in  oppofition  to  the  opinion  of  Daubenton,  Buf* 
fon,  and  other  naturalifts,  that  there  exifted  formerly  fpecies 
of  animals  now  become  extinct. 

*  About  one  yird  fix  mches. 

ANOTHER 


J^%  Another  new  Metah 

ahother  new  metal. 

Profeflbr  TromfdorfiT,  of  Erfurt,  has  publi(hed  the  folIow<« 
ing  notice :-— ^^  One  of  my  mineralogical  friends^  whofe 
name  I  (hall  make  known  at  a  proper  time,  found  lately  a 
particular  fubftance  which  he  tranlmitted  to  me  for  exa* 
mination.  Though  the  quantity  was  fmall,  I  am  however 
convinced  that  it  is  a  ntw  metal  comb'med  with  fulphur. 
The  charafteriftic  marks  of  this  metal  are :  It  belongs  to  the 
volatile«metals:  with  fulphur  it  forms  a  mafs  which  melts 
like  wax,  and  which  cryftallizes;  with  fulphureous  acid  it 
gives  a  reddilh  folution ;  with  nitrous  acid  and  nitro-muri- 
atic  acid  it  gives  a  yellowifti  folution ;  muriatic  acid  has  no 
a£tion  on  it  warm :  from  acid  fotutions  it  is  precipitated  green 
by  the  pruffiate  of  potafli  $  of  a  fteel  gray  by  tin&ure  of  galls; 
chamois  yellow  by  fydrotbum^ammanta  * ;  by  carbonate  of 
potafli  it  is  precipitated  as  a  white  oxide;  it  is  not  precipi* 
tated  from  its  folution  by  cauftic  ammonia,  and  it  is  proba** 
ble  that  it  forms  with  it  a  double  fait.  I  fliall  obferve  in  the 
laft  place,  that  this  new  fubftance  is  found  in  Germany,  A 
further  account  of  it  will  be  publifhed  in  my  journal/' 

Erfurt,  ^ 

Jan.  iSoj. 

*  By  this  term  we  conceive  the  author  tb  mean  a  folution  of  carbonate 
of  amnM>Dia,  in  contradiflin£kioa  to  pure  (caultic)  ammoniSi  whkh  be  al^ 
terwards  mentions* 
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XXXV.  Lelier  from  Dr.  Barton  /d  Profejcr  Zimmbic- 
MANN,  on  the  fafcinating  Faculty  which  has  been  afcribed 
to  the  Rattlefnahe^  and  other  American  Serpents  *. 

IDEAR  SIR)  Philadelphia,  Feb.  xiy  1800, 

HAVE  never  yet  received  the  tranflation  which  you  have 
made  of  my  ^*  Memoir  concerning  the  fafcinatitng  Faculty 
which  has  been  afcribed  to  the  Rattlefnake,  and  other  Ame- 
rican Serpents."  I  feel  flattered  by  your  kind  notice  of  that 
little  produiSkion,  one  of  my  firft  eiiays  in  natural  hiftory, 
and  one  to  which,  I  confefs,  I  devotea  a  good  deal  of  atten- 
tion. By  transferring  my  fentiments  on  the  fubjeft  which 
I  have  touched  into  the  language  of  your  country,  you  have^ 
no  doubt,  contributed  to  draw  the  attention  of  the  learned 
to  the  difcuflion  of  the  queftion,  whether  ferpents  are  endued 
with  the  power  of  fafcinating  other  animals. 

I  did  not,  before  this  day,  know  that  our  learned  friend 
profeflTor  Blumenbach,  of  Gottingen,  had  publiftxed  fome 
Remarks  on  the  Memoir,  in  Voigt's  Magazin  fur  den  neu^ 
ejlen  zufiand  der  Naturiunde,  part  ii.  I  have  not  feen  the 
magazine,  but  have  met  with  a  tranflation  of  the  profeflbr's 

Eaper  in  the  Philofophical  Magazine  f,  publiflied  in  London 
y  Mr.  Alexander  Tilloch.  In  this  letter  I  am  going  to 
trouble  you  with  fome  further  remarks,  which  you  are  at 
liberty  to  make  ufe  of  in  any  way  you  may  think  proper. 

I  fnall  not  purfue  the  profeflor  in  the  precife  order  of  his 
remarks.  I  fliall  firfl  take  notice  of  his  defence  of  that  paf- 
fage  in  his  Manual  of  Natural  Hiftory  Xt  which  T  particu- 
larly examined  in  my  memoir,  and  which  he  feems  to  think 
I  have  criticifed  with  fomewhat  of  feverity.  The  following 
are  Mr.  Blumenbach's  words,  as  I  have  tranflated  them  in 
the  memoir :— **  That  fquirrels,  fmall  birds,  &c.  voluntarily 
fall  from  trees  into  the  jaws  of  the  rattlefnake  lying  under 
them,  is  certainly  founded  in  fa£ts :  nor  is  this  much  to  be 
wondered  at,  as  (imilar  phaenomena  have  been  obferved  in 
other  fnecies  of  ferpents,  and  even  in  toads,  hawks,  and  irx 
cats,  ail  of  which,  to  appearance,  can,  under  particular  cir- 
cumftances,  entice  other  fmall  animals  by  mere  fleadfaft 
looks.  Here  the  rattles  of  this  fnake  (the  rattlefnake)  are  of 
peculiar  fervice ;  for  their  hiffing  noife  caufes  the  fquirrels^ 

*  Communicated  by  Dr.  Barton.  f  For  December  1798. 

^ JHandbuch  der  Naturgcfchichtc. 
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whether  impelled  by  a  kind  of  curiofity,  mifunderdanding^ 
or  dreadful  rear,  to  follow  it,  as  it  would  feeni,  of  their  owri 
accord.  At  leaft/'  continues  Mr.  Blumenbach,  "  I  know, 
from  well-informed  eye-witnefles,  that  it  is  one  of  the  com- 
mon pra£iiccs  among  the  younger  favages  to  hide  themfelve» 
in  the  woods,  and,  by  counterfeiting  the  hiding  of  the  rattle- 
fnake,  to  allure  and  catch  the  fquirrels*.'* 

On  this  paflage  I  made  fome  remarks,  which  were  brought 
together  under  three  diftinS  heads.  I  obferved,  ift,  Tnat 
**  the  faculty  of  fafcinating;  is  by  no  means  peculiar  to  the 
rattlefnake,  but  is  attributed  as  exteniively  to  the  black  ftiake, 
and  other  ferpents,  which  are  not  furnifhed  with  the  crepi- 
taculum,  or  let  of  bells."  adly,  That  "  fome  perfons,  who 
have  feen  the  rattlefnake  in  the  fuppofed  aS:  of  charming, 
aifure  me  that  the  reptile  did  not  (hake  its  rattles,  but  kept 
them  dill ;"  and  laflly,  f  was  inclined  to  think  that  there  was 
no  folid  foundation  for  the  (lory  upon  which,  in  part  at  lead, 
Mr.  Blumenbach  has  founded  nis  theory. 

It  IS  certainly  the  prevailing  opinion  in  this  country,  that 
the  black  fnake  and  other  Serpents,  as  well  as  the  rattle- 
fnake,  are  endowed  with  the  faculty  of  fafcinating  or  charm- 
ing other  animals.  It  is  well  known  that  none  of  the  fer- 
pents except  the  different  fpecies  of  crotalus  are  furnifhed 
with  the  crepitaculum  cauda^  or  rattle,  and  no  attempt  has 
been  made  to  point  out  the  difference  (if  there  be  a  difference) 
in  the  modes  of  fafcinating  employed  by  thefe  feveral  fer- 
pents, with  the  exception  of  the  remark  made  by  a  few  of 
the  Indians  and  Whites,  that  the  rattlefnake  charms  with  its 
rattle  f.  But  we  fliall  afterwards  fee  that  this  is  by  no  means 
the  general  opinion  among  the. Indians  or  Whites. 

Since  the  printing  of  my  memoir,  I  have  been  aflbred  by 
a  very  intelligent  perfon  J,  who,  living  in  a  part  of  the  coun- 
try which  abounds  in  rattlefnakes,  has  had  many  opportuni- 
ties of  attending  to  the  manners  of  thefe  ferpents  when  watch- 
ing for  their  prey>  that  at  fuch  time  the  rattlefnake  does  not 
move  his  rattle,  out  lies  flill.  This  is  a  confirmation  of  the 
faA  mentioned  in  my  memoir.  <'  It  is  very  probable,"  how- 
ever^ as  M.  Blumenoach  obferves,  '<  that  the  cafe  here  may 

^  See  a  Memoir,  &c.  pages  46  and  47. 

\  See  a  Memoir,  &c.  pages  14  and  1 5. 

J  Mr.  Samuel  Prefton.  "  Dr.  Mead  (fays  Mr,  Prefton)  fuppoCes  the 
rattle  on  their  tail  to  be  ufeful  for  that  purpofe  (viz.  charming)  ;  but  he 
is  much  miftaken,  as  I  have  a6tual]y  feen  them  engaged  in  the  procefs  a 
number  of  tiroes.  They  do  not  make  any  noile  with  their  rattle ;  they  lie 
perfe£^ly  ftill,  with  an  open  mouth  and  fparkliog  eyes.'*^Letter  to  roe> 
dated  Stockport,  Auguft  7, 1798. 
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be  altered  by  circumftances;"  that  is,  that  the  reptile  whilft 
endeavouring  to  obtain  its  prey  fometimes  (hakes  its  rattle 
and  fometimes  keeps  it  ftill.  •  I  am  now,  however,  fully  per- 
fuaded  that  the  latter  is  the  general  cafe ;  and  the  more  fo, 
becaufe  it  feems  to  be  afcertamed  that  the  rattlefnake  feldom 
fhakes  his  rattle  unlefs  when  he  is  irritated. 

If  then  this  ferpent  does  not  always,  nor  eyen  generally^ 
move  his  rattle  at  the  time  he  is  watching  for  his  prey,  it  is, 
I  think,  fomewhat  unphilofophical  to  afcribe  fo  mucn  to  the 
'^  hiiBng  noife"  of  the  inftrument  as  Mr.  Blumenbach  haa 
done.  ^<  This  lazy  animal,  when  lying  on  the  ground,  might 
certainly,"  fays  the  profeflbr,  "  employ  that  fingular  organTor 
enticing  animals,  as  well  as  the  ceraues  employs  its  horns  for 
the  fame  purpofe,  at  leaft  according  to  common  report." 

I  will  readily  allow,  that  if  the  cerafles  of  Egypt  is  capable 
of  charming  by  means  of  the  boms  upon  his  head,  the  rattle- 
fnake might,  without  much  (Iretch  of  the  imagination,  be 
fuppofed  capable  of  charming  by  means  of  the  horny  bells 
upon  his  tail.  But  here  Mr.  Blumenbach  attempts  the  fo- 
lution  of  one  difficulty  by  having  recourfe  to  another  diffi- 
culty ;  or,  rather,  he  feems  difpofed  to  cut  the  knot  of  faf- 
cination,  as  it  refpedls  the  rattlefnake,  by  means  of  a  ftory 
which  has  never  been  proved  to  be  a  faA,  and  which,  I 
cannot  but  think>  is  one  of  the  many  improbable  tales  in 
natural  hiftory.  I  know  it  is  fan6lioned  by  Pliny*  and  So- 
linus.  But,  alas !  ^  how  many  hundred  anile  (lories  has  Pliny 
told  !  and  who  does  not  know  that  Solinus  is  often  the  fervile 
copier  of  Pliny  ? 

In  the  difcuffion  of  curious  quedions  like  the  prefent,  I 
can  feel  pleafure  even  in  fumi(hinff  my  opponent  with  imple- 
ments with  which  to  defend  himielf.  With  this  dirpo(ition 
of  mind  1  will  here  mention  a  fuppofed  fa£t,  which  is  a  good 
deal  (imilar  to  that  related  of  the  ceraftes.  I  do  not  doubt 
that  it  is  as  worthy  of  belief.  There  inhabits  the  lakes  and 
rivers  of  many  parts  of  North  America  a  very  curious  fpecies 
of  efox  or  pike,  whic:h  is  commonly  known  by  the  name  of 
the  gar  fi(h  or  bill  fi(h.  The  oipper  jaw  is  lengthened  out 
into  a  long  bonv  roflrum,  or  protuberance,  which  has  given 
it  the  name  of  hill  fijh.  Although,  this  fi(h  is  known  to  live 
almoft  entirely  upon  other  fi(h,^  to  which  he  proves  very  de- 
(tru&ive,  we  are  told  that  the  gar  hides  himfelf  in  the  reeds 
in  fuch  a  manner,  that  nothing  but  the  curious  roftrum, 
which  he  thrufts  out  of  the  water  in  a  perpendicular  pofition, 

*  "  Ccraftis  corporc  emincre  cornicula  fepc  quadrigcmma :  quorum 
xpotu,  reliquo  corporc  occuttato,  folicitcnt  ad  ic  avet,"  C.  Pliaii  Secundi 
Kacu rails  Hiftoriz  Lib.  viij.  cap.  23. 
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can  be  feen.  Different  kinds  of  birds,  which  come  to  re^ 
themfelves  upon  the  reeds,  miftaking  the  fi(h*g  bill  for  a  recdj 
or  dry  piece  of  wood,  perch  upon  it  alfo.  He  then  opens  his 
mouthy  and  generally  makes  an  immediate  prey  of  the  mif- 
guided  bird. 

This  ftory  is  related  bv  a  very  refpeAablc  writer,  father 
Charlevoix^  who  adds  a  circumdancc  which  I  mud  not  omit 
to  mention,  efpecially  as  it  would  feem  to  ftiow  that  there 
is  fome  hidden  (we  will  call  it  a  fafcinating)  virtue  in  the 

Sar*8  bill.  The  Indians  fay,  that  the  (harp  teeth  which  are 
iftributed  along  the  edges  of  this  inflrument  are  a  ^'  fove-> 
reign  remedy  againft  the  head-ach,  and  that  pricking  with 
one  of  thefe  teeth  where  the  pain  is  (harpeft,  takes  it  away 
intlantly^/' 

But  to  be  ferious :  As  moft,  if  not  all,  animals  are  fur- 
niflied  with  an  organ  of  hearing,  fo  it  is  not  improbable  that 
different  founds,  particularly  me  founds  of  mufical  inAru- 
ments,  have  fomething  charming  or  attra£live  to  certain  fpe-* 
cics  of  animals.  Pamng  by  the  flories  that  are  told  of  the 
fricbecbus  manatus^  or  fea-cow,  the  comnlon  moufe,  and 
ibme  other  animals,  I  will  here  mention  a  fa&  related  by 
Dr.  Odier  on  a  very  refpeAabie  authority,  and  I  relate  it  the 
more  confidently  becaufe  it  has  been  confirmed  to  roe  by  fe- 
veral  perfons  of  credit.  The  iguana  f  of  the  Wefl  Indies  is 
faid  to  be  fo  fond  of  muiic,  that  at  the  found  of  an  inflrument 
this  ugly  looking  lizard  becomes  almoft  motionlefs^  and  is 
cafily  taken  by  a  noofe  %. 
But  I  muft  return  to  Mr.  Bliunenbach.    ^'  I  know,''  fays 

*  A  Voyage  to  North  America,  vol.  i.  pages  117  and  118.  Engliih 
tranilation. 

f  Lacerta  ieuana  of  Linnxtis. 

%  See  £piftdaPhyfioIogtca,InauguraIis,deEleincntariis  Muficae  Senfa- 
donibas,  Nota  31,  £dinburei  1770.  It  %vere  much  to  be  wilhcd  that 
ibme  ingenious  man  would  ravour  us  with  a  memoir  concerning  the  in- 
fluence of  muHc  upon  different  animals.  Some  intercfting  material^  foe 
fuch  a  work  are  to  be  found  fcattered  through  a  number  of  writer^  both 
antient  and  modern.  But  new  materials  might  readily  be  collected,  fince 
it  would  not  be  a  difficult  talk  to  make  experiments.  Much  curious  phy* 
iioloeical  knowledge  would  refult  from  fuch  an  inquiry:  and  I  greatly 
miil&e  if  the  inquiry  would  not  fomcwhat  tend  to  dimini(h  the  qunncity 
of  our  prejudices  againft  animals  that  are  unqueftionably  innocent.  Should 
it  have  this  effc6t,  how  great  would  be  the  gain  to  a  benevolent  mind ! 
Nurtured  among  prejudices  of  different  kmds,  we  are  at  once  miferable 
and  unjuft.  1  muft  conFefs  that  I  have  dropped  fome  of  my  prejudice^ 
againft  the  amphibia  (See  a  Memoir,  &c.  p.  45»  note)  fmce  1  have  learned 
that  the  iguana  is  pleafed  with  the  mufic  of  the  Weft  Indians  ^  and  tliat 
a  little  garden  lizard  liftened,  '*  with  a  breathlefs  attention,"  to  the  found 
of  a  Iady*s  piano- forte.— For  a  very  interefting  inftance  of  this  kind,  fee 
the  Analytical  Review  for  January  17S9. 
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he,  ''  from  well-informed  eye-witneffes,  that  it  is  one  of  the 
common  practices  among  the  younger  favages  to  hide  them- 
felves  in  the  woods,  and,  by  counterfeiting  the  hiding  of  the 
rattlefnake^  to  allure  and  catch  the  fcjuirrels."  After  quoting 
this  paffage,  I  obferved  in  my  memoir,  that  *^  I  have  inquired 
of  Indians,  and  of  perfons  who  have  refided  for  a  confiderable 
time  among  the  Indians,  and  they  appear  to  be  as  ignorant 
of  the  circumilance  as  I  am  myfelf.*'  I  continued,  "  I  am 
inclined  to  think  that  Mr.  Blumenbach  has  been  impofed 
upon,''  or,  perhaps,  that  a  circumilance  which. I  have  ref- 
lated may  have  given  rife  to  the  ftory  *.  Mr.  Blumenbach 
has  fince  informed  me  by  letter,  and  now  informs  the  public 
in  his  Remarks,  that  he  received  his  ''  information  from 
major  Gardner,  who,  with  his  family,  refided  many  years 
in  Eaft  Florida.  He  is,"  fays  the  profeffor,  *^  a  very  intel* 
ligent  natural  id,  an  accurate  obferver,  and  certainly  woul4 
be  very  far  from  impofing  upon  me." 

I  knew  not,  when  I  printed  my  memoir,  from  whom  Mr, 
Blumenbach  received  his  information.  It  was  not,  however^i 
unnatural  for  me  to  fuppofe,  that  he  had  been  <^  impofed 
upon,"  becaufe  I  well  know  that  fome  of  the  moft  refpe£bi- 
ble  naturalifts  and  hiftorians  of  Europe  have  often  been  moft 
grofsly  deceived  by  travellers  who  have  vifited  this  country; 
hence  the  many  tales  and  fcandalous  (tories  which  crow4 
and  deform  fome  of  the  works  of  your  moft  celebrated  wri- 
ters. Such  tales  and  ftories  are  the  following : — That  the 
Indians  have  no  beards;  that  they  have  very  fmall  appetites; 
that  they  are  greatly  addifted  to  the  "  antiphyfical  vice ;" 
that  none  of  the  tribes  knew  any  thing  of  the  uie  of  fait  be<^ 
fore  the  Europeans  came  among  them;  that  they  cannot  carry 
their  arithmetic  beyond  the  numeral  three ;  &c.  &c.  &c. 

I  have  lately  made  further  inquiries  of  the  Indians  con- 
cerning the  ftratagem  which,  Mr.  Blumenbach  fays,  the 
i^ounger  favages  employ  to  allure  to  them  fquirrels.  I  can 
earn  nothing  concerning  it.  I  am  ftill  difpofed  to  think  that 
there  is  but  a  (lender  foundation  for  the  ftory.  I  am  certain 
that  it  is  not  a  common  practice  among  the  Indians.  Perfona 
who  have  refided  for  many  years  among  our  northern  and 
weftern  Indians  have  never  heard  of  it :  neither  have  intelli-. 
gent  traders  and  interpreters  from  the  very  country  in  which 
major  Gardner  refided.  Anxious  to  afcertain  the  truth,  I 
fhall  extend  my  inquiries,  and,  ftiould  I  learn  that  the  In- 
dians do  a£tually  employ  the  ftratagem,  I  (hall  endeavour  to 
be  the  (irft  to  inform  Mr.  Blumenbach  of  the  fuccefs  of  my 
refearcb. 

f  See  a  Memoir,  &c,  pages  4S  and  49*  -. 
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I  (hall  conclude  this  part  of  my  letter  with  two  obferva- 
tions;  viz.  ift,  If  itbeafa£t,  as  I  have  aflerted^  that  the 
rattlefnake^  while  watching  for  his  prey,  fddom  moves  his 
rattle,  the  ftory  related  by  major  Gardner  mud,  independ- 
ently on  any  other  fa6l8,  appear  highly  improbable,  adly. 
Even  admitlmg  the  fa6l,  that  the  rattlefnake  does  (hake  his 
rattle  while  employed  in  the  fuppofed  a6l  of  charming,  I 
think  the  greater  number  of  the  favourers  of  the  exigence 
of  a  fafcinating  quality  in  this  ferpent  ought,  upon  a  careful 
coniideration  of  ihe  fubje6i,  to  give  up  Mr.  Blumenbach's 
explanation  of  the  bufinefs.  They  tell  you  that  the  bird  or 
fquirrel  is  often  feen  precipitating  itfelt  from  the  top  of  a 
lofty  tree  into  the  jaws  of  the  ferpent  lying  at  the  bottom. 
Now,  is  it  likely  that  the  noife  of  the  rattle  can  be  diftin6^1y 
heard  at  the  diflance  of  fixty,  eighty,  or  a  hundred  feet,  in 
a  foreil  where  all  elfe  is  not  (ilence;  in  a  forefi  where  rooks, 
and  ravens,  and  jays,  wood-peckers,  and  many  other  fpecies 
of  birds,  utter  their  various  cries  or  notes,  which  are  mixed, 
and  often  confounded,  with  the  noife  of  tree-frogs,  locufls, 
and  a  hundred  other  animals  ?  I  think,  fir,  you  will  admit 
with  me,  that  it  is  very  improbable,  if  not  impoflible,  that 
the  rattle  could  afled  the  bird  at  fuch  a  diftance;  and  I  am 
difpofed  to  believe,  that,  after  reading  the  preceding  obferva- 
tions,  vou  will  not  think  Mr.  Blumenbach's  fvflem  is  fo  ca- 
pable  of  being  maintained  as  that  ingenious  gentleman  feems 
to  fuppofe  it  IS. 

Mr.  Blumenbach,  in  taking  notice  of  my  theory  of  ac- 
counting for  the  fuppofed  faicinating  power  of  ferpcnts,  in- 
forms us,  that  with  this  method  of  explaining  the  phaeno- 
menon  he  has  been  acquainted  fince  1785,  from  an  cflay  by 
profeflbr  Michaelis,  in  the  Gottingen  Magazine  for  January 
of  that  year.  In  juftice  to  Dr.  Michaelis,  1  fliall  here  quote 
his  words,  as  they  are  given  by  Mr.  Blumenbach : — "  Others 
believe  that  it  is  owing  merely  to  the  care  of  the  old  ones  for 
their  youns,  which  throw  themfelves  between  the  latter  and 
their  enemies,  and  by  thefe  means  become  a  prey  to  them. 
One  of  my  friends,  Mr.  David  Golden,  at  Fluihing,  an 
amateur  ot  natural  hiftory,  and  fon  of  governor  Golden, 
whofe  fervice  to  fcience  is  fo  well  known,  aflured  me  that  he 
had  feveral  times  fcen  birds  fafcinated  by  fnakes,  but  always 
found  the  nefl  of  the  bird  either  with  ejggs  or  young  ones  m 
the  neighbourhood ;  which  made  the  (pefiators  give  up  the 
ideaoftafcination.  But,"  Mr.  Michaelis  adds,  "Ilcnowfome 
infiances  where  no  neft  could  be  in  the  neighbourhood,  and 
where,  though  the  fnake  was  at  firft  at  a  great  didance  from 
^he  bird,  it  nevfrthelefs  fcU  towards  it.^' 
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From  this  Quotation  it  appears  that  I  was  not  the  firft 
perfon  who  endeavoured  to  explain  the  fuppofed  fafcinating 
power  fomewhat  in  the  manner  I  have  done.  I  have  not 
aiTerted  that  I  was.  But  I  certainly  neither  did  nor  could 
borrow  the  explanation  from  Mr.  Michaelis,  whofe  "  valua- 
ble effay,*'  as  Mr.  Blumenbach  calls  it,  I  have  never  yet 
feen.  My  theory,  which  every  day's  inquiry  ferves  to 
ftrenj^hen,  was  the  refult  of  a  great  deal  of  attention  to 
the  mbjeftrand  I  have  enjoyed  as  many  opportunities  of 
inveftigating  the  truth  as  Mr.  Michaelis  did.  With  refpe£t 
to  that  ingenious  gentleman,  I  (hould  have  allowed  him  more 
merit  had  he  adopted  Mr.  Colden's  explanation ;  and  I  can 
allow  him  very  little  for  rejefting  it,  merely  becaufe,  in  fome 
inftances,  no  neft  could  be  found  in  the  neighbourhood,  and 
becaufe,  <'  though  the  fnake  was  at  firft  at  a  great  diftance 
from  the  bird,  it  neverthelefs  fell  towards  it."  It  furely  does 
not  follow,  becaufe  no  neft  could  be  found,  that  none  exifted* 
The  fchoolboy  well  knows  the  difficulty  of  difcovering  the 
nefts  of  many  fpecies  of  birds ;  and  the  naturalift,  who  ought 
to  be  acquainted  with  the  arts  employed  by  thefe  animals  to 
conceal,  from  man  and  other  enemies,  tneir  nefts,  fhould 
make  flill  greater  allowance  for  the  difficulty  of  difcovering 
thefe  nefts.  As  to  Mr.  Michaelis's  other  alTertion,  that^ 
'^  though  the  fnake  was  at  firft  at  a  great  diftance  from  the 
bird,  it  neverthelefs  fell  towards  it,  I  will  not  pofitively 
deny  it,  until  I  learn  whether  that  gentleman  has  himfelf 
witnelTed  any  thing  of  the  kind.  But,  in  the  meanwhile,  I 
muft  fay,  that  I  have  no  reafons  to  think  that  I  have  been 
precipitate  in  advancing  what  I  have  advanced  on  this  fub«- 
jeft  in  my  memoir. 

I  do  not  perceive  that  Mr.  Blumenbach  has  mdde  any 
other  attempt  to  controvert  my  theory,  except  in  fo  far  as  he 
has  mentioned  Mr.  Michaelis's  two  observations  juft  noticed. 
On  the  contrary,  in  the  new  edition  of  his  Manual,  the  pro- 
felTor  has  quoted  my  memoir,  and  expunged  the  ftory  about 
the  ringing  of  the  ferpent's  tail  *.  Of  Mr.  Michaelis's  eflay 
he  makes  no  mention.  And  here,  before  I  adduce  any  ad-* 
ditional  fa6ls  in  fupport  of  my  explanation,  I  cannot  forbear 
to  obferve,  that  I  do  not  think  Mr.  Blumenbach  has  done 
juftice  to  this  part  of  my  memoir.  In  particular,  the  fine 
fa6t  communicated  to  me  by  the  late  Mr.  Rittenhoufe,  of 
which  he  has  made  no  mention,  is  worth  a  whole  volume 
of  fpeculations  on  the  fubje£k.  I  doubt  not  that  my  learned 
Gottingen  friend  had  as  high  an  opiqion  of  the  fa£t  as  I  havct 

*  HaDdbttch  dcr  Naturg^fchichte,  p.  241$  Gottingen  1797. 
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Before  I  proceed  any  further  in  m^  reply  to  Mf.  Blu- 
m^bach^  I  beg  leave  to  trouble  you  with  tome  fads  which 
are  a  good  deal  fimilar  to  thofe  related  in  my  memoir.  They 
certainly  favour  the  fyftem  which  I  have  advanced.  Inde<» 
pendently,1iowever^  of  their  connexion  with  the  fubjed  of 
the  memoir,  they  appear  worthy  of  prefervation ;  for  they 
ferve  to  illuftrate^  in  fome  degree,  the  hiftory  of  the  manners 
and  inftinfls  of  ferpents;  a  fubje^  which  has  been  too  much 
neglected  by  naturaiiils. 

A  fpecies  of  coluber,  which  is  commonly  called  the  chicken 
(hake  in  the  fouthern  parts  of  the  United  States,  of  which  it 
is  a  native,  frequently  climbs  up  the  loftiell  trees  in  purfuit 
of  young  birds.  One  of  my  friends"",  when  he  was  in 
Georgia,  fevcral  years  fince,  had  an  opportunity  of  feeing 
^one  of  thefe  fnakes  in  a  fituation  which  fumifhes  a  (Iriking 
,  ar^ment  in  favour  of  m^  opinion.  The  a£tive  reptile  having 
feized  upon  a  young  martin  -f  (which  had  left  its  neft  for  fome 
days),  upon  a  walnut-tree,  at  the  height  of  about  thirty  feet, 
had  not  a  little  difficulty  in  fwallowing  the  young  bird.  Hav- 
ing taken  in  the  head  nrft,  as  is  commonly  the  cafe  with  our 
ferpents,  the  bird  made  great  refiflance  by  the  flapping  of  its 
wings,  fo  that  the  ferpent  could  only  fwallow  the  head  and 
.neck,  Whilft  the  wings  of  the  bird  were  in  motion,  num- 
bers of  the  old  martins  colleAing  together  flew  about  the 
fnake  and  attacked  him  with  their  bills.  Here,  as  in  the 
inftance  related  by  Mr.  Rittenhoufe,  the  old  birds  were  ac- 
tuated by  the  inftin£l  of  fj^ving  their  young. 

The  lollowing  fa£ts  were  communicated  to  me  by  Mr. 
<iJohn  Heckewelaer: — "  In  the  fummer  of  1770,"  fays  this 
gentleman,  "  while  I  was  fifhinc  under  the  bank  of  Le- 
neigh  I,  I  heard,  for  the  fpace  ot  near  an  hour,  the  found 
of  a  ground-fquirrel,  feemingly  in  diRrefs,  on  the  top  of  the 
bank.  Afr  length  I  went  up  to  fee  what  was  the  matter  with 
the  fquirrel;  when,  to  my  utter  aiionifliment,  1  difcovered 
the  animal  about  half  way  up  a  bufli,  but  running  fometimes 
higher  up,  fometimcs  lower  down,  and  a  very  large  rattle«> 
fnake  at  the  root  of  the  buih  on  which  the  fquirrcl  was. 
Here  I  was  immediately  (Iruck  with  the  idea  that  the  fnake 
was  in  the  a£t  of  inchanting,  and  I  hoped  now  to  become  fully 
convinced  that  the  rattlefnake  obtained  its  prey  altogether  in 
this  manner,  as  I  had  often  heard  rcportea.  I  therefore  fat 
down  quietly  on  a  log  about  fix  yards  diftancc,  where  I  had 

•  The  inj:eniou$  Mr.  William  Bartram.  t  Hirutnio  puipuna. 
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a  full  view  of  both  the  fnake  and  the  fqurirel.    Sometimes  I 
thought  the  fquirrel  going  down  for  the  laft  time^  and  to 
enter  the  jaws  of  the  make;  but  it  would  again  return  up  the 
bu(h  with  the  fame  livelinefs  it  had  run  down.     Finding, 
finally^  no  material  alteration  in  the  fquirrel  or  its  motions, 
and  my  patience  being  exhaufted,  I  determined  on  killing 
the  fnake,  and  examining  into  the  cafe  of  the  fquirrel,  viz. 
what  ftrength,  &c.  it  yet  retained  after  being  charmed  for  fo 
long  a  time ;  for,  by  tnis  time,  the  fuppofed  charm  had  lafted 
near  three  hours.     I  ftruck  at  the  make  with  a  lon^  pole, 
but  mifled  it ;  upon  which  it  ran  down  the  bank  where  I 
had  been  iifhing.     Remaining  by  the  bu(h  on  which  the 
fquirrel  was,  I  hailed  a  man  pn  the  oppoGte  fide  of  the  river, 
defiring  him  to  crofs  in  a  canoe  and  kdl  the  fnake  under  the 
bank.    To  which  he  immediately  complied;  but  likewife, 
miffing  his  ftroke,  on  account  of  the  bumes,  the  fnake  took 
up  the  bank  again,  where  I  killed  it.    We  now  both  joined 
to  (hake  the  fquirrel  down;  but  it  had  both  fenfe  and  ftrength 
enough  to  climb  to  the  very  top,  I  fuppofe  near  twenty  feet 
high.     However,  we  brought  it  down  to  the  ground;  and 
though  it  had  fallen  about  two  yards  from  the  bufli,  it  well 
knew  its  hole  in  which  it  dwelt,  and  this  was  at  the  root  of 
the  bufli,  and  exa&ly  at  the  fpot  where  the  fnake  had  lain. 
Here  the  myftery  was  cleared  up  to  us  at  once.    We  con- 
jectured that  the  fnake  was  either  watching  for  the  fquirrel 
to  come  down  to  enter  its  hole,  or  for  its  companion  or 
young,  which  were  probably  in  the  hole,  to  come  out ;  all 
of  which  were  fufficient  t6  caufe  anxiety  in  the  fquirrel  on 
the  bufti.    The  dexterity,  however,  of  the  fquirrel  m  making 
its  way  into  the  hole,  and  at  the  very  place  where  we  ftood, 
(howed  plainly  that  it  retained  its  full  ftrength  and  fagacity, 
and  had  by  no  means  fuffered  from  the  charm  of  the  fnake*." 
**  A  fimilar  circumftance,  to  which  1  was  alfo  an  eye- 
witnefsy  happened,'*  fays  Mr.  Hecke welder,  "  in  the  year 
1771,  near  Wyalufmg,  on  Sufquehaima,  where  the  cries  of 
the  chewinkf  drew  iny  attention  to  the  fpot.     The  rattle- 
fnake  was  juft  entering  a  heap  of  bru(h,  in  which  the  old 
ones  had  their  neft  with  young.     I  fuppofed  that  one  or  the 
other  of  the  old  ones,  with  the  young,  would  have  become 
its  prey,  had  I  not  approached  and  relieved  them  by  killing 
the  fnake  J." 

•  Letter  to  me,  dated  Bethlehem,  Auguft  5th,  1796.  Mr.  Hecke- 
welder  has  fmce  informed  me,  that  the  fnake,  during  the  whole  of  the 
time  he  attended  to  it,  never  ihook  its  rattle. 

t  The  Fringilla  erythroiihthalma  of  Linnaeus. 
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The  following  fa£):  is  iimilar  to  one  which  I  have  related 
in  my  memoir*: — ^^  In  the  year  176a,  at  Tufcarawas,  on 
Muikingum^  while  going  to  fetch  water  out  of  the  river,  I 
obferved,''  fays  Mr.  Heckewelder,  '*  a  large  black  fnake 
running  out  on  a  long  limb  of  a  large  tree  which  ftood  on 
the  water's  edjge.  This  limb  was  nearly  horizontal  over,  and 
about  twelve  reet  above  the  level  of,  the  water.  I  could  not^ 
at  firft,  conceive  what  the  fnake  aimed  at,  until  near  the  end 
of  this  limb  I  faw  the  animal  flretch  downwards,  where  I 
obferyed  a  hanging  f  bird's  neft,  pretty  well  concealed  be- 
tween fome  fmall  boughs  or  leaves,  into  which  the  fnake  put 
its  head,  having  ftrung  its  tail,  with  part  of  its  body,  round 
the  limb  above.  Determined  on  killing  the  fnake,  if  pofli- 
ble,  I  ran  to  the  houfe  for  my  gun,  and  (hot  the  reptile^ 
which  fell  into  the  river,  with  a  young  bird  in  its  jaws/' 

'*  1  and  another  perfon  once  obferved  a  fnake  of  this  kind 
run  up  a  tree  pretty  high,  and  put  its  head  into  a  woodpeck- 
er's ne(l,  where,  as  we  fuppofed,  it  fucked  the  bird's  eggs,  it 
being  too  early  for  the  young  birds  to  be  hatched  J." 

On  thefe  fa^s  I  (hall  not  trouble  you  with  any  comments, 
but  fliall  proceed  with  my  examination  of  Mr.  Blumenbach's 
Remarks. 

[To  be  continued.] 
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to  explain  tbe  Pbanomena  ojCombu/lion.  fy  Charlbs 
Portal,  Efy.^ 

X  HERE  is  no  phsenomenon  in  nature  that  has  hitherto 
engaged  the  attention  of  philofophers  with  lefs  fuccefs  in  the 
elucidation  of  its  principles  than  that  of  combuftion,  and  it 
at  prefent  aflbrds  one  of  the  chief  obftacles  to  the  forming  of 
a  clear  and  fatisfadory  theory  of  chemiftry.  Itisnotfin- 
gular,  that  a  fiibjc£t  of^fo  ftriking  a  nature,  and  abounding 
with  a  variety  of  fuch  important  phaenomena,  (hould  have 
early  attraded  the  attention  of  philofophers,  and  we  accord- 
ingly find  that  it  was  made  the  fubje^i  of  invefligation  by 
lord  Bacon  and  Mr.  Boyle. 

Thefe  two  philofophers  were,  however,  more  particularly 
confined  in  their  inquiries  to  the  nature  of  the  unlcnown  ele- 
ment called  ^re,  nor  did  they  reach  fufEciently  far  in  fuch 

*  See  pages  67  and  68,  f  Oriolus  Baltimore  of  Linnaeus. 
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inquiries  as  to  frame  any  particular  theory  on  the  fubjeft  of 
L'ombuftion. 

In  referring  back  to  the  earlier  periods  of  the  hiftory  of 
chemiftry,  we  (hall  find  that  Becher  was  the  firft  philofopher 
who  withdrew  that  fciencefirom  the  contra&ed  limits  of  phar- 
macy and  alchemy,  ancl  laid  the  foundation  of  the  do^rine 
of  pnlogifton. 

G.  Erneft  Stahl,  whofe  genius  was  formed  for  the  higheft 
improvement  of  fcience,  fucceeded  him }  and  it  is  to  this  phi- 
lofopher that  we  are  indebted  for  the  firft  pofitive  attempt  to 
explain  the  phaenomena^  and  to  exhibit  a  regular  theory  of 
combuftion. 

The  do£trine  of  phlogifton,  as  expounded  by  this  cele- 
brated chemift,  is  too  well  known  to  require  being  defcribed 
at  any  confiderable  length. 

It  proceeded  on  the  afliinmtion,  that  there  was  only  one 
fubftance  in  nature  capable  of  combuftion,  which  he  there- 
fore called  phlogifton^  and  he  held,  that  all  bodies  that  were 
inflammable  owed  their  combuftibility  only  to  the  prefence  of 
this  principle.  Combuftion,  therefore,  he  confidered  merely 
as  its  feparation  in  the  form  of  light  and  heat;  and  fuch  bo- 
dies as  were  not  inflammable  were  thought  to  be  devoid  of 
it :  for  during  the  combuftion  of  fubftances  he  taught  that 
their  phlogifton  flies  off,  and  the  incombuftible  parts  of  them 
alone  remain  behind.  Thus,  iF  iron  be  expoied  to  a  fufii- 
ciently  ftrong  heat  it  wiH  undergo  combuftion,  a  complete 
alteration  will  take  place  in  its  conftituent  parts,  and  a  refi- 
duum  will  be  found  left  of  an  incombuftible  nature. 

Stahl  explained  thePe  phaenomena  in  the  following  way : 
Iron  he  confidered  as  a  peculiar  earth  united  to  a  certain 
proportion  of  phlogifton  ;  when  it  was  made  to  uhdergo  com- 
buftion, the  phlogifton  which  formed  a  part  of  it,  and  to 
which  it  alone  owed  its  combuftibility,  made  its  efcape,  and 
there  was  left  behind  only  the  bafe,  which  was  found  to 
be  no  longer  inflammable.  Now,  as  this  feparation  was  al- 
ways attended  with  the  emiflion  of  light  and  heat,  phlogifton 
was  confidered  only  as  heat  and  light  combined  with  fome 
other  fpecies  of  matter  in  a  peculiar  and  unknown  way. 

This  doiSlrine  was  confidered  as  deriving  much  fupport  from 
the  faft,  that  a  body,  after  having  unucrgone  combuftion, 
(i.  e.  by  the  diflSpation  of  its  phlogifton  in  the  form  of  light  and 
heat,)  was  converted  into  a  body  that  was  no  longer  combuf- 
tible,  but  which  might  again  have  its  combuftibility  reftored 
by  the  addition  of  any  inflammable  matter.  Thus,  in  the 
jcxample  befgre  adduced,  if,  after  the  iro|i  has  undergone  the 
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procefs  of  combuftion,  and  formed  a  refiduum  that  is  incom« 
buftible,  we  heat  this  latter  fubftance  with  charcoal  (an  in* 
flammable  body)>  the  metal  will  be  again  revived — ^pblogifton 
is  imparted  to  it  from  the  charcoal,  and  we  again  procure  a 
combuftible  fubftance.  Thus,  the  li^ht  and  heat  which  are 
evolved  during  combuflion  are  fuppoied  to  proceed  from  the 
burning  body,  and  to  be  occaiioned  by  the  feparalion  of 
phlogiiton  from  the  bafe  to  which  it  is  united. 

Such  is  the  outline  of  that  theory  of  combuftion  the  foun- 
dation of  which  was  firil  laid  by  Becher,  and  afterwards  re- 
duced into  a  regular  fyftem  by  the  immortal  Stahl.  The 
phlogiftic  do£trine  of  this  chemift  was  univerfally  adopted 
until  the  middle  of  the  prefent  century,  when  the  difcoveries 
of  Mayow  and  Hooke,  of  Prieftley  and  Lavoifier,  led  the 
way  to  a  new  theory  of  combuftion,  which  foon  difplaced 
the  former,  and  eftablifhed  itfelf  on  its  ruins.  Stahl,  from 
being  wholly  occupied  in  demonftratin^  the  exiftence  of  phlo- 
gifton,  feetiffs  to  nave  paid  no  attention  to  the  influence  of 
air  on  combuftion.  The  experiments  of  Boyle  and  of  Hales 
had  already  pointed  out  the  influence  of  this  element  on  many 
of  the  phsenomena  of  combuftion,  and  the  increafe  of  weight 
that  bodies  acquire  during  fuch  a  procefs,  is  a  fa£t  totally 
irreconcileable  with  the  theory  of  phlogifton. 

Many  attempts,  however,  were  made  to  overcome  the 
weight  of  this  objection  by  the  difciples  of  Stahl ;  and  they 
even  had  recourfe  to  the  fuppofition  that  phlogifton  was  the 
principle  of  levity,  and  that,  when  abftra£led  from  any  body, 
that  body,  by  Kmng  fo  much  abfolute  levity,  became  heavier. 
So  ftroncly  'were  they  fettered  by  the  tenets  of  their  mafter, 
that,  witnout  fubmittin^  to  the  labour  of  inveftieation,  they 
implicitly  adopted  any  illuftration  that  was  conformable  to 
his  ideas ;  affording  a  ftrong  proof  of  the  deftre  that  pervades 
the  human  mind  to  reduce  every' thing  to  firft  principles,  and 
to  adopt  hafty  generalizations,  without  having  recourfe  either 
to  an  exieniive  co1le6tion  of  fads  or  the  more  certain  evi- 
dence of  accurate  experiment. 

Whilft  other  chemids  were  intent  on  reconciling  the  va- 
rious difcoveries  that  had  been  recently  made  with  the  hy- 
pothefis  of  Stahl,  Lavoifier  (of  a  bold  and  creative  genius) 
was  led  to  call  into  queftion  the  very  exiftence  of  phlogifton 
itfelf.  This  arofe  from  his- having  difcove^ed  that  curing  thts 
procefs  of  combuftion  a  portion  of  air  conftantly  enters  into 
union  with  the  body  which  is  made  to  undergo  this  opera- 
lion,  and  that  the  weight  of  the  air  which  diiappears  in  the 
procefs  is  exaAIy  equal  to  the  increafe  of  weigot  gained  by 

the 
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the  body  that  has  undergone  combuftion.  Thefe  important 
fa^s  lea  to  the  adoption  of  a  new^  theory  of  combudion  well 
known  at  prefent  by  the  name  of  its  ilUiilrious  author. 

The  theory  of  Lavoilier  is  founded  on  the  abforption  of 
oxyeen  by  a  combuftible  body,  and  proceeds  upon  the  fol- 
lowing principles  : 

ift.  That  combuftion  never  takes  place  without  the  pre- 
fettce  of  oxygen  gas. 

odly,  That  in  every  combuftion  there  is  an  abforption  of 
oxyffen  gas. 

jdly,  That  there  is  an  augmentation  of  weight  in  the  pro- 
duds  of  combuftion  equal  to  the  gas  abforbed ;  that  the  oxy- 
gen likewife  imbibed  by  the  combuftible  body  may  be  again 
recovered  from  the  compound  formed,  and  the  weight  re- 
gained will  be  equal  to  the  weight  which  difappeared  during 
combuftion.  t 

And,  laftlyj  That  in  all  cafes  of  combuftion  there  is  a  dif- 
engagement  of  light  and  heat. 

Thefe  fads  have  beeti  eftri^liftied  by  the  moft  accurate  ex- 
periments, and  are  too  well  known  to  require  any  further 
illuftration  5  they  incontrovertibly  prove  the  general  princi- 
ple, ^*  that  combuftion  is  only  a  play  of  affinities  between  ox- 
ygen gas,  caloric,  and  the  bale  or  the  combuftible  body.  It  is 
a  further  part  of  this  theory,  that  the  light  and  caloric  which 
are  evolved  during  combuftion  proceed  from  the  oxygen  gas, 
and  that  they  are  not  emitted,  as  (hould  follow  from  the  phlo- 
giftic  dodrine,  from  the  combuftible  body.  • 

As  this  theory,  however  beautiful,  is  not  capable  of  ex- 
plaining with  clearnefs  and  accuracy  many  of  the  phaeno- 
mena  of  combuftion,  Dr.  Thomfon,  of  Edinburgh,  has 
lately  (fee  Nicholfon's  Journal,  New  Series,  for  May  and 
June  1803,)  offered  another  which  places  this  fubject  in  a 
point  of  view  fomewhat  different,  and  which  certainly  bids 
fiiir  to  enable  us  to  eftimate  the  phenomena  of  combuftion 
with  more  fuccefis  than  has  hitherto  been  done.  Chemifts 
have  been  lately  accuftomed  to  give  to  the  term  combuftion, 
according  to  the  foregoing  theory,  a  new  meaning,  and  to 
make  it  ftand  for  the  general  combination  of  a  body  with 
oxygen.  Nothing,  however,  can  be  more  evident  than  tho 
difference  that  in  numberlefs  inftances  prevails  between  the 
9i€t  of  oxygenation  of  bodies  and  that  of  combuftion,  inaf- 
nuch  as  neither  the  phaenomena  attending  them,  nor  the 
refults  arifing  therefrom,  are  the  fame. 

It  is  probable  that  this  error  has  arifen  from  the  confidera- 
tion  that  all  bodies  during  their  combuftion  combine  with 
oxygen.  Without  at  the  fame  time  recolleding  that  this  latter 
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eflre6l  may  be  produced  without  any  of  the  phaenomena  ufu-* 
ally  attendant  on  combuftion;  and  that^  though  certainly  all 
combuftion  prefuppofes  the  combination  of  oxygen  with  a 
bafe,  yet  this  comomation  may  be,  and  repeatedly  is,  effe£ted 
where  no  combuftion  can  poffiblv  take  place. 

Il  is  the  objeft,' therefore,  ot  Dr.  Thomfon's  theory  to 
point  out  the  cTifierence  which  in  numberlefs  inftances  pre- 
vails between  the  ad:  of  oxygenation  of  bodies  and  that  of 
combuftion,  and  particularly  to  account,  in  a  more  fatisfac- 
tory  manner  than  has  hitherto  been  done,  for  the  emiffion 
that  takes  place  during  combuftion  of  light  and  caloric.  The 
two  following  are  the  leading  poiitions  of  the  do&or's  theory : 

I  ft,  That  during  combuftion  all  combuftibles  emit  light, 
which  previouily  formed  a  neceflary  ingredient  to  their  own 
Gompoution:  and, 

odly.  That  the  heat  which  is  evolved  during  the  procefs  of 
combuftion  proceeds  from  the  decompofition  of  oxygen  gas. 

It  has  been  before  obferved,  that  by  the  phlogiftic  theory 
the  light  and  heat  are  fuppofed  It  proceed  from  the  combui- 
tible  body ;  bat  that  by  the  theory  of  Lavoiiier  they  are  held 
to  proceed  from  the  decompofition  of  oxygen  gas,  of  which 
body  they  are  confidered  as  forming  conftituent  parts. 

In  the  infancy  of  chemical  knowledge,  and  before  the  dif- 
covery  of  vital  air,  that  the  extrication  of  heat  proceeded  from 
the  combuftible  body,  was  the  only  natural  conclufion  that 
could  prefent  itfelf  to  the  mind ;  and  as  light  and  heat  were 
confidered  as  only  modifications  of  the  fame  fubftance,  the 
fuppofitioti  of  courfe  prevailed  that  both  were  evolved  from 
the  inflammable  body. 

Since,  however,  the  later  experiments  of  philofophers,  and 
particularly  thofeof  Drs.  Herfchel  and  Woolafton,  have  dif- 
proved  this  fuppofed  identity,  it  evidently  becomes  no  longer 
neceflary  to  trace  thefe  two  fubftances  to  the  fame  fource; 
and  this,  as  is  before  ftated,  is  the  cafe  with  the  theory  we 
are  now  reviewing. 

That  the  caloric  which  is  evolved  during  combuftion  ftiould 
proceed  from  the  decompofition  of  the  oxygen  gas,  is,  amongft 
a  variety  of  other  reafons,  rendered  (he  more  probable  from 
the  confideraticn  that  bodies  poflcfs  a  greater  ftiare  of  caloric 
in  thegafeous  ftate  than  in  any  oiher;  and  confequently  the 
probability  is  greatly  ftrengthcncd,  that  the  heat  which  is 
evolved  during  the  procefs  of  combuftion  proceeds  rather 
from  the  oxygen  gas  than  from  the  inflammable  matter,  and 
that  it  is  from  the  condcnfation  of  oxygen  gas  that  caloric  is 
chiefly  evolved  ;  or,  according  to  the  explanation  of  Lavoi- 
fier,  that  the  oxygen  of  the  gas,  poflfcirmg  a  ftronger  affinity 
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for  the  bafe  of  the  combuftible  body  than  for  caloric^  ii 
thereby  attra6ted,  and  that  the  heat  combined  with  it  is  con- 
fequently  fet  at  liberty^  and  diffufes  itfelf  among  the  adjacent 
bodies. 

To  the  fecond  pofition  of  Dr.  Thomfon,  that  the  light 
invariably  proceeds  from  the  combudible  body,  and  not  from 
the  oxygen  gas^  there  are  much  (Ironger  obje^ions,  and  fuch 
as,  with  our  prefent  colle£iion  of  chemical  fa£ls,  are,  I  ap- 
prehend, not  readily  to  be  explained. 

It  is  a  part  of  the  theory  of  the  do6lor,  that  oxygen  ga^ 
poflefles  no  lieht :  indeed  this  is  fo  material  a  part,  that,  unlefs 
It  can  be  fubltantiated,  the  theory  is  inadequate  to  elucidate 
the  phaenomena  intended  by  it. 

How  (hall  we,  however,  reconcile  the  following  fafts  on 
the  above  fuppofition  ?  If  nitric  acid  be  expofed  to  the  lights 
it  changes  colour;  it  iirft  grows  vellow,  afterwards  green,  and 
laftly  red,  and  oxygen  gas  is  di(engag;ed ;  and  on  examining 
the  acid  we  find  tnat  it  is  converted  from  nitric  into  nitrous 
acid. 

It  is  evident  that,  as  this  decompoiition  is  of  a  chemical 
nature,  the  light  that  occafions  it  either  combines  with  the 
oxygen  to  form  oxygen  gas,  or  with  the  acid  to  form  nitrous 
acid:  that  the  latter  is  not  the  cafe  we  are  juftified  in  fup- 
pofing,  becaufe  we  find  no  difference  between  acid  fo  pro- 
cured and  that  gained  by  any  other  means,  and  we  are  necef- 
fitated  to  conclude  that  the  lieht  has  combined  with  the 
oxygen,  and  that  the  latter  is  by  this  mean  converted  into 
oxygen  gas.  The  fame  reafoning  may  be  applied  to  the 
converfion  of  oxygenated  muriatic  acid  by  light  into  fimple 
muriatic  acid,  unlefs  thefe  fa6ls  can  be  otherwife  fatisfac- 
torily  accounted  for,  the  pofition  of  Lavuifier  dill  rei^iains 
with  all  its  force,  that  light  is  a  conftituent  part  of  oxygen 
gas.  That  light  forms  a  neceflary  part  in  the  conditution  of 
many  bodies,  is  a  fa£t  too  well  authenticated  to  be  refuted. 
The  experiments  of  the  Dutch  chemifts,  who  heated  together 
the  filings  of  different  metals  with  fulphur  under  mercury; 
the  phsenomena  of  the  pyrophori;  the  inflammation  that 
takes  place  from  the  adtion  of  many  of  the  acids  on  the  oils; 
aud  the  recent  experiments  of  Dr.  Hulme,  illuftrate  this  faft 
beyond  the  poflibility  of  contradi£lion. 

After  a  body  has  undergone  combuftion,  we  learn  from 
this  theory  that  it  is  deprived  of  light,  and  that  it  is  only  by 
means  of  a  combuftible  body  that  light  can  be  again  trans- 
ferred to  the  produ£l  of  combuftion.  Thus  water  is  confi- 
dered  by  Dr.  Thomfon  as  a  product  of  combuftion,  and 
confequently  deprived  of  light.     If,  fays  be,  we  decompofe 
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this  water  by  nieans  of  iron  or  zinc^  we  redore  it  to  iCi 
former  combuftibility  by  occafioning  it  to  imbibe  light, 
which  is  aiTorded  it  by  the  metiL  It  fuch  decompofition  is 
effefted  by  means  of  iron,  73  parts  of  this  latter  unite  with 
%*j  of  oxygen.  Now,  as  every  27  parts  of  oxygen  require 
about  four  of  hydrogen  to  form  water,  of  courfe  thefe  four 
parts  of  hjrdrogen  are  liberated  during  fuch  decompofition  : 
out,  as  it  is  not  probable  that  combnftibles  are  capable  of 
combining  with  light  in  all  proportions,  it  may  be  afked. 
Whether  the  75  parts  of  iron  which  are  oxidated  contain 
jull  light  enough,  and  no  more,  to  reftore  the  combuftibility 
of  the  four  parts  of  hydrogen  ?  for,  if  there  be  too  much  for 
that  purpofe,  the  fuperabundant  quantity  ought  to  become 
vifible;  and  if  too  little,  a  part  only  of  the  hydrogen  ihould 
recover  its  combuftibilityi  and  be  converted  into  gas.  The 
fame  reafoning  may  of  courfe  be  urged  with  regard  to  the 
decompofition  of  water  by  any  other  metal  >  for  it  is  fome- 
what  nngular,  that  the  combuftible  fbould  always  contain 
and  give  out  the  precife  quantity  of  light  that  is  fufficient  to 
reftore  combuftibility  to  the  bate  of  the  produ£l  of  combuf<* 
iAoiiy  and  in  no  cafe  either  more  or  lefs.  Thefe,  as  well  as 
fome  other  objedions  to  the  above  theory,  were  pointed  oijt 
by  me  in  a  paper  entitled  Remarks  on  Dr.  Tbomfon's 
Theory  of  Combuftion,  and  inferted  in  Nicholfon's  Journal 
for  the  month  of  July  1802* 

It  (hould  appear,  then,  that  we  are  not  in  pofleflion  of  a  {\xU 
ficient  colleftion  of  fa&s  to  enable  us  to  form  any  theory  of 
combuftion  that  is  perfe&ly  free  from  objeftion,  and  calcu- 
lated to  explain  all  the  phaenomena  attendant  on  it.  Whe- 
ther the  li^ht  evolved  during  combuftion  is  emitted  from  the 
combuftible  body  or  from  the  oxygen  gas,  muft  ftill  be  con- 
fidered  as  a  matter  of  doubt;  for  the  Tuppoiition  feems  per- 
haps the  more  probable,  that  it  is  partly  derived  from  both. 
The  fubtile  nature  of  light  itfelf  is  highly  adverfe  to  any  in- 
quiry into  its  real  eflence.  The  fame  obfervation  will  like- 
wife  apply  to  caloric.  The  theory  laft  noticed  is,  however, 
poflcffed  of  a  high  degree  of  merit;  it  fatisfadorily  explains 
many  phaenomena  that  were  before  but  little  underftood ;  it 
points  out,  with  fufficient  perfpicuity,  the  difference  that 
prevails  between  the  a6l  of  oxygenation  in  bodies  and  that 
of  combuftion ;  and  though  certamly  liable  to  fome  objec- 
tions, it  approximates  the  nc.^reft  to  a  fatisfa£tory  explana- 
tion of  the  phaenomena  of  combuflion  of  any  that  have  hi- 
therto been  offered. 

Charlbs  Portal. 

•♦♦  Mr. 
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*:jt*  Mr.  Portal  is  probably  not  aware  that  the  theory 
"Which  he  attributes  to  Dr.  Thomfon  as  its  author  was  firft 
propofed  by  Dr.  Gren,  whofe  doftrine  is  briefly  as  follows: 

Oxygen  gas  is  compofed  of  oxygen  and  caloric-^C^mbu/iible 
todies  confirt  of  tbeir  refpeSlive  bafes  in  chemical  combination 
with  the  matter  of  light — Free  light  confifts  of  the  matter  of 
light  united  to  caloric. 

Combuftion,  then,  is  a  mere  play  of  chemical  affinities; 
the  oxygen  of  the  oxygen  gas  uniting  with  the  bafe  of  the 
inflammable  body  to  jform  an  oxidts  or  an  acid,  while  the 
caloric  of  the  gas  unites  with  the  matter  of  light  of  the  com- 
buftiblc' body,  and  forms  free  or  vifible  light.  By  this  theory, 
no  combuftible  fubftance  can  be  a  fimple  body— by  Lavoi- 
fier's,  they  may. — See  Gren's  Principles  of  Modern  Chemi/lry, 
Englifh  edition,  chap.  ii.  articles  Caloric,  Light,  Phlogtjlon^ 
Combuflion. — ^A.  T. 
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[Concluded  from  p.  179.] 

V^N  the  7th  of  June  I  publiflied  the  two  lad  volutnes  of 
the  large  Hiftory  of  the  Mathematics  by  Montucla.  The 
fourth  is  almoft  entirely  devoted  to  the  hiftory  of  aftronomy 
and  navigation,  which  I  communicated  to  the  prefent  periocl. 

There  has  appeared  alfo,  in  two  volumes  quarto,  with  2^ 
plates,  Hi/hire  de  la  Mefiire  du  Temps  par  lee  HorlogeSj  by 
Ferdinand  Berthoud,  mcchanift  of  the  marine,  member  of 
the  National  Inftitute,  and  of  the  Royal  Society  of  London. 
It  contains  a  dcfcription  of  efcapements,  compenfation  ba- 
lances, moving  fpheres,  and  of  the  principal  inventions  of 
clock-work.  The  author  fpeaks  of  all  the  celebrated  clock- 
makers,  except  Louis  Berthoud,  his  nephew,  to  whom  we  are 
indebted  for  all  the  time-keepers  made  fince  1784.  I  (hall 
here  take  occafiou  to  obferve,  that  Mr,  Emery  died  at  Lon- 
don, and  that  his  widow  has  four  time-keepers  which  (he 
wifhes  to  difpofe  of:  they  would  be  a  valuable  acquifilion. 

We  have  received  tbe  7th  volume  of  the  Tranfa^lions  of 
the  Royal  Irifh  Academy,  pnbliftied  in  1800,  and  in  which 
Mr.  Young  examines  the  folution  given  by  Newton  of  the 
problem  rcfpefting  preccflTion  of  the  equinoxes  j  alfo  the  8th 
volume  of  the  lri(h  Tranfaftions,  Dublin  1802. 

On  the  18th  of  July  my  fmall  tables^of  logarithms  ap- 
peared :  they  are  the  moft  convenient  and  the  moft  correft 
yet  given. 

Vol.  XV.  No.  59.  P  Tke 
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The  third  volume  of  the  Mccantque  Celefte  of  C.  Dels* 
place  has  been  printed^  and  was  publifhed  on  the  29th  of 
December,  This  work  will  form  an  epoch  in  phyfical  aftro- 
Domy.  It  exhibits  a  feries  of  important  refearches  by  that 
great  geometrican,  and  the  perturbations  of  each  of  the  pla- 
nets  by  the  action  of  all  the  reft ;  with  a  new  theory  of  the 
moon,  containing,  befides  other  things,  the  difcovery  of  a 
new  ineauality  the  period  of  which  is  180  years,  and  of  which 
I  have  already  fpoken. 

M.  Haflenfratz  has  publifhed  his  Cours  de  Pbyjique  Ce^ 
lejle^  or  Legons  fur  PExpqfiiion  du  Syjleme  du  Monde.  He 
makes  no  mention  in  it  of  my  Aftrononiy,  but  he  neverthe- 
lefs  has  borrowed  from  it  things  which  he  could  not  find  an^ 
where  elfe.  I  have  correfted  lome  faults  in  it.  {Bibliotbequs 
Franfpife  de  Pougens,) 

The  Board  of  Longitude  has  fent  to  the  printing-office  ob- 
fervations  made  for  two  years  with  the  new  indruments  of 
the  obfervatory  by  Mecham  and  Bouvard,  to  be  printed  in 
folio  like  thofe  which  Monnier  publiflied  between  1751  and 
1773,  and  thofe  of  Greenwich  in  England,  which  were 
worthy  of  ferving  as  a  model. 

On  the  3d  of  July  M.  de  Rofel,  a  naval  officer,  arrived  at 
Paris  with  the  journals  of  the  voyage  undertaken  in  fearch 
of  La  Peroufe,  under  the  command  of  captain  d'Entrecaf- 
teaux. 

La  Grandiere  alfo  has  brought  a  journal  of  that  voyacce, 
which  the  Englifh  government  had  a  year  in  their  hands, 
but  which  they  reftorcd  to  him.  At  the  depot  of  the  marine 
ihcre  are  58  charts  conftrufted  during  that  voyage  by  Beau- 
tcmps-Beaupre,  hydrographer  of  the  expedition. 

In  the  month  of  June  I  received  intelligence  from  C.  Ber- 
nier,  who  was  at  New  Holland.  Captam  Baudin  touched 
only  in  two  places  in  an  extent  of  400  leagues  which  he  tra- 
veried  on  the  weftern  coafl.  He  was  preparing  to  accomplifli 
the  remaining  part  of  the  expedition  to  the  north  and  fouth  : 
but  it  appears  to  me  that  the  zeal  of  this  aflronomer  has  been 
thwarted  by  the  indifTerence  of  llje  captain ;  and  this  voyage, 
on  which  we  founded  great  hopes,  will  not  be  fo  productive 
as  it  ought  to  be. 

The  ffiip  Lady  Nelfon,  fent  out  with  the  Inveftigator,  cap- 
tain Flinders,  which  arrived  at  New  Holland  about  the  mid* 
die  of  December  1801,  fell  in  with  the  Geographe,  com- 
manded by  Baudin.  She  then  found  at  Port  Jackfou  the 
I<faturali(le,  comn^anded  by  Hamelin,  and  which  failed 
about  the  middle  of  May  to  go  in  fearch  of  the  Geographe, 
from  which  (he  bad  been  feparated  by  a  gale  of  wind  in  the 
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Straits  of  Bafle.  Captain  Flindere  has  fent  home  his  ob- 
fervations,  and  a  chart  of  thofe  parts  of  New  Holland  which 
he  viiited. 

Captain  Flinders  made  a  difcovcry  between  Van  Diemen's 
Land  and  New  South  Wales,  of  which  information  was  re- 
ceived in  March  1802 :  Governor  King's  Ifland,  Cape  Albaa 
Otwav,  Portland  Bay,  Cafie  Northumberland. 

Joleph  Joachim  de  Ferrer  has  fent  me  feveral  pofitions  ob- 
ferved  on  the  Miffiffippi  and  on  the  Ohio,  which  will  be  of 
the  more  importance  as  the  French  government  is  employed 
with  the  means  of  deriving  benefit  from  that  new  colony, " 
which  may  be  attended  with  immenfe  advantages,  as  Raynal 
bas  (hown  in  hi^  Hijloire  Pbilofopbique. 

The  Voyage  to  the  Northern  Part  of  Aliatic  Ruflia,  the 
Frozen  Ocean,  ,the  Sea  of  Anadir,  and  the  Coails  of  Ame« 
rica,  from  1785  to  17949  by  commodore  Billings,  tranflated 
by  Caftera,  in  two  volumes  miarto,  has  made  us  acqtiainted 
with  countries  before  undcfcnbed  or  defined.  The  (tiores  of 
the  Koufina  have  been  traverfed :  a  chart  by  M.  Bauer,  and 
Arrowfmith,  the  Englifli  geographer,  is  added.  The  officers 
complain  of  the  commander,  who  would  not  allow  them  to 
penetrate  further  north,  notwithdandine  the  inftru£tions  he 
had  received  to  fearch  for  a  paflage  through  the  Frozen 
Ocean. 

Travels  into  the  interior  Parts  of  Africa  in  1797  and  1798, 
by  Frederic  Horncman,  has  been  publiflied.  Horneman 
proceeded  from  Cairo  lo  Mazoul.  Another  French  edition^ 
with  additions  by  C«  Langlcs,  is  in  forwardnefs. 

Geography  has  been  eiuiched  alfo  by  A  Voyage  to  Senegal 
by  C.  Durand,  one  volume  in  quarto,  with  many  plates; 
The  author  was  a  long  time  at  Senegal ;  and  I  have  men'* 
tioned  his  refearches  in  a  memoir  on  Africa. 

M.  Sutzen^  a  phyfician,  accompanied  by  M.  Jacobzen,  9^ 
fur^eon,  is  alfo  preparing  to  penetrate  into  the  interior  parts 
of  Africa.  Thej'  have  been  furniflied  with  obfervations  by 
baron  Von  Zach,  of  Gotha.  The  duke  of  Gotha  has  givea 
them  a  fextant  of  feven  inches  radius,  and  a  time-keeper  by 
£mery ;  three  artificial  horizons,  with  their  levels;  an  achro- 
matic telefcope  of  twenty  inches,  and  two  and  a  quarter 
inches  aperture ;  a  declination  compafs^  a  mariner's  compafs, 
and  a  camera  obfcura. 

M.  Sutzcn  will  proceed  from  Conftantinople  to  the  eaftern 
coaft  of  Africa,  where  he  intends  to  join  fome  of  the  cara- 
vans of  Zinguebar  or  Moncemugi*  He  hopes  to  be  four  or 
five  years  abfent.   (Von  Zach's  Journal  for  Auguft  1803.) 

Oil  the  i;th  of  July  we  faw  don  Domingo  Badia,  com* 
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miffary  of  war  in  Spain,  who  travels  by  authority  of  the 
Prince  of  Peace,  accompanied  by  Roixas,  a  naturalift.  He 
will  embark  in  England  for  Morocco,  and  will  follow  the 
route  of  the  caravans  of  the  interior. 

Voyages  h  Madagafcdr^  aux  Indes  Orientates^  et  i  Maroe, 
by  Alexis  Rochon,  a  celebrated  aftronomer  and  geographer, 
have  appeared  in  three  volumes. 

The  general  depot  of  war  at  Paris  continues  its  labours 
with  furprifinff  aflivity,  as  may  be  feen  in  the  Moniteur  of 
June  25  and  06tober  \6.  Generals  Calon,  Clark,  and  An- 
dreofly,  who  had  the  direftion  of  it  in  fucceffion,  have  been 
fucceeded  by  general  Samfon.  ■ 

The  map  of  the  country  between  the  Adige  and  the  Adda 
will  foon  be  followed  by  maps  of  all  Piedmont,  of  the  Ita- 
lian republic,  and  of  the  iiJand  of  Elba:  thofe  of  Bavaria, 
Helvetia,  of  the  Valais,  and  of  the  four  departments  of  the 
Rhine,  arc  continued.  More  than  a  hundred  geographical 
engineers  are  employed,  among  whom  are  the  celebrated 
Nouet,  Henry,  and  Tranchot. 

On  the  ift  of  July  M.  Henry  quitted  Bavaria,  difgufted  by 
the  oppofition  of  M.  Bonne,  The  latter  is  ftill  occupied  with 
the  map  of  Bavaria  ;  but  we  lofe  the  meafurement  of  a  de- 
gree, which  M.  Henry  propofed  to  make.  However,  we 
mall  have  from  the  Scheldt  to  the  Adige,  and  from  Breft  to 
Munich,  an  uninterrupted  trigonometrical  outline,  which 
will  foon  be  filled  up  with  a  complete  topography.  A  map  of 
Egypt  in  fifty  fheets,  and  thofe  of  ihe  Morea  and  neighbour- 
ing ifles,are  now  engraving.  Materials  are  colleAing  tor  maps 
of  Saint  Domincro  and  of  Louifiana. 

The  beautiful  map  des  cbaJJ'esy  a  mafier  piece  of  engraving, 
of  which  only  five  flieets  were  terminated,  will  be  carried 
to  thirteen. 

A  plan  is  even  in  agitation  for  making  a  new  and  correct 
edition  of  the  large  map  of  France  in  183  (lieets,  which  had 
been  too  much  neglefted.  In  the  mean  time,  thirty  are  re- 
touching. 

The  colleAion  of  manufcript  charts  at  the  dep6t,  which 
already  amounts  to  7400,  daily  incrcafcs.  C.  Barbier-Du- 
bocage,  already  known  by  his  important  labours,  turns  them 
lo  the  beft  advantage  poflible;  and  the  dep6t  of  war,  encou- 
raged by  the  government,  is  about  to  produce  to  geography 
immenfe  riches. 

The  firft  number  of  a  topographical  and  military  merno^ 
rial,  edited  at  the  general  dep6t  of  war,  has  been  publiflied 
for  November  i8oz.  It  contams  a  notice  refpeftiiig  the  geo- 
graphical charts  J  a  treatife  on  geodefic  operations;  tables  for 
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reducing  the  angles  of  one  plane  to  another;  the  determina- 
tion of  lieights  Dv  the  barometer. 

C.  Nouet,  who'  arrived  from  Egypt  on  the  5th  of  January, 
has  already  fct  out  for  Mount  Blanc,  where  he  will  continue 
the  laborious  operations  which  he  began  in  1796. 

The  Ruffians  are  going  to  conftru<9:  a  map  of  Efthoqia  and 
Volhynia. 

M.  Weifs  has  terminated  his  map  of  Swiflerland  in  fixteen 
fheets. 

A  beautiful  chart  of  the  fouthern  part  of  the  geometrical 
furvey,  by  captain  Mudge  and  Mr.  Dalby,  has  been  engraved 
in  Enghnd  in  four  fheets. 

M.  Ciccolini  has  made  a  tour  to  the  coafts  of  the  Adriatic, 
where  he  has  verified  the  pofitions  of  a  great  number  of 
points.  In  regard  to  Pezaro  there  was  an  error  of  30'^  in 
time. 

The  travels  of  baron  Von  Zach,  fo  ufeful  to  the  geography 
of  Germany,  are  detailed  in  the  excellent  journal  which  he 
publiflies  every  month, 

M.  Mentelle  has  undertaken  for  the  Firft  Conful  a  terrbf- 
trial  globe  a  metre  in  diameter,  which  will  contain  all  the 
new  difcoveries  colle6ted  with  great  care  and  erudition. 

On  the  a6th  of  March  I  obtained  permiflion  to  found  at 
the  Inftitute  a  prize,  to  be  aflBgncd  to  the  perfon  who,  in  the 
courfe  of  the  year,  fliall  make  the  moft  curious  obfervation,  or 
publifli  the  moft  ufeful  memoir,  in  regard  to  aftronomy, 

C.  Chaptal,  whom  we  have  the  good  fortune  to  have  for 
minifter  of  the  interior,  and  whofe  labours  as  a  philofopher 
announce  his  zeal  as  a  minifter,  has  attached  calculators  to 
the  Board  of  Longitude;  he  has  granted  gratifications  to 
C.  Flaguergues,  an  afliduous  obferver,  and  to  C.  Pons, 
keeper  of  the  obfervatory  of  Marfeillcs,  who  difcovered  a  fe.- 
cond  comet. 

When  the  confultation  eftablifhed  for  diftributing  rewards, 
and  which  was  very  ufeful  in  1793  and  17Q4,  was  lujipreired, 
the  Inftitute  was  charged  to  take  up  the  fame  bufincfs,  and 
to  propofe  to  government  the  gratifications  it  would  be  ne- 
ceflary  to  give.  The  Inftitution  has  not  yet  exercifcd  this 
right,  but  I  have  propofed  to  it  to  fulfil  its  obligation. 

M.  Jacotot,  profeflbr  of  agronomy  at  Dijon,  lias  obtained 
from  C.  GirauJer,  prefed  of  La  C6te-d'or,  the  repairs  ne- 
ceflary  for  the  obfervatory  damaged  by  a  fire.  1  hoped  I 
fhould  have  been  able  to  obferve  there  the  eclipfe  of  the  fun 
on  the  28th  of  Auguft:  but  the  flcy  was  abfolutely  cloudy, 
%^  it  was  at  Paris,     We  have  received  obfervations  of  that 
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eclipfe  from  C.  ThuHs  at  Marfeillcs,  and  from  C.  Flagucr* 
gues  at  Viviers. 

Prince  Henry  of  Wirtemberg,  brother  of  the  cmpreft 
dowager  of  Ruflia,  who  refides  at  Hami^urgh,  has  purcbafed 
the  beautiful  inftruments  made  by  Megni^,  of  Paris.. 

The  fpeculum  for  a  telefcope,  which  Dr.  Herfchel  fent  la 
Peterfburgh,  has  been  fent  oaCk  to  him  for  the  purpofe  of 
being  mounted,  Kfamp  folicits  for  the  edabliihment  of  an 
cbfervatory  at  Cologne. 

The  academy  of  Turin  rcqueftsthe  re-eftabli(hmentof  itsob* 
feryatory ;  and  M.  Henry  has  offered  to  take  the  diredion  of  it. 

Fathers  Canovai  and  Delricco,   who  have  at  Florence  thm 

6bfervatory  of  father  Ximienes,  have  fent  us  a  lift  of  their 

fiftrumentSy  to  prove  that  they  cannot  exert  themfelves  with 

any  advantage  for  aftronomy ;  but  they  have  publiftied  tables 

of  logarithm^. 

The  king  of  Etruria  has  announced  that  he  ftill  entertains 
a  defign  oTplacing  an  a{lroiK>mcr  in  his  Cabinet  de  Phyjique^ 
where  he  has  already  feme  excellent  indruments. 

General  Chabert,  who  has  returned  from  England  after 
an  abfence  of  ten  years^  has  been  aflbciated  with  the  Board 
of  Longitude,  to  which  office  he  was  ju(Uy  entitled  by  his 
geographical  labours;  and  his  age  of  "iixty-eight  years  does 
not  prevent  him  from  being  prtfcnt  at  the  fiitiugs,  and  from 
being  ufeful  by  his  advice  and  experieitce. 

The  youngeft  fon  of  our  celebrated  aftronomer  C.  Mechain 
has  been  appointed  by.  the  Board  of  Longitude  fecretary  of 
the  obfcrvatory,  whicn  affords  him  an  opportuuity  of  de- 
voting himfelf  to  aftronomy.  Auguftine  Francis  Mechain  was 
born  at  Paris,  March  5,  1786. 

He  has  fuccerdcd  his  brother  Ifaac,  who  having  returned 
from  Egypt  has  been  appointed  9omaiiflio^)er  of  foreign  rela* 
tions  at  Galaiia,  in  Moldavia. 

C.  Lechevalier  has  conftrudted  ip  the  HoieJ  of  Foreign 
Relations  a  fmall  obfervatory,  where  he  cap  gratify  t^e  taile 
and  curiofity  of  which  he  gave  proofs  during  hi^  (lay  at  Cpn* 
fiantinople, 

C«  Louis  Berthoud  has  conflruAcd  for  the  obfervatory  a 
dock  worth  a  tboufand  crowns.  The  pivots  turn  in  rubies^ 
and  we  hope  it  will  equal  that  given  by  the  Firft  Conful  tq 
the  obfervatory  of  Milan. 

C.  Pons,  a  watchmaker  of  great  (kill  and  ingenuity,  made 
an  experiment  at  my  obfervatory  of  a  clock  which  beats  half 
feconds  with  a  free  fcapemeot^  and  which  goes  with  wonder* 
ful  reguiarily, 

C.  Lev6quic 
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C.  Levfiaue  has  publifhed,  in  the  fourth  volume  of  the 
Memoirs  of  the  Tnftitute,  a  learned  paper  on  the  longitude^ 
and  particularly  on  Maignon's  charts  for  reducing  the  moon's 
didances  obferved  at  fea. 

C.  Richer  has  made  a  new  trigonometric  compafs^  or  com- 
pafs  for  reducing  the  moon's  diftances  from  the  (lafs*  It  has 
mgenious  inventions  for  dividing  into  unequal  parts  the  rules 
containing  the  difliance,  the  funi,  and  the  difference  of  the 
heights.  In  my  (hort  Treatife  of  Navigation  L  have  given 
a  defcription  of  the  indrument  which  gained  the  prize  ia 
1 791 )  and  in  the  Connoiffance  des  Temps  for  the  year  4,  the 
demonflration  of  the  formula  of  M.  ae  la  Grange,  which 
ferves  as  a  foundation  for  this  inftrument;  which,  however^ 
has  been  much  improved :  the  only  inconvenience  is,  that 
it  will  coil  6oo  francs. 

Mr.  Troughton  has  finifhed  the  model  of  Menoza's  circle, 
which  gives  the  double  of  the  multiple  of  Borda's  circle,  even 
retaining  the  fmalleft  fixed  mirror. 

A  curious  detail  refpe&ing  the  calendar  of  the  Indians  hai 
been  publiflied  in  the  letters  of  the  abbe  Sevin. 

C.  Girard  read  in  the  Infiitute  a  long  memoir  on  the  Egyp- 
tian milometer,  the  value  of  which  he  determined  in  the 
ifland  Elephantine,  on  the  .very  fpot,  19  feet  5*6  lines; 
which  (hows  that  the  antient  meafurement  of  the  earth  by 
Eratoftbones  was  very  correal. 

The  abbe  Tefta  has  publiflied  at  Rome  a  diflertation  on 
the  eodiac  found  atDendara  (in  Greek,  Ten  thy  ris)  in  Kg>'pt. 
He  undertakes  to  prove  that  it  is  not  older  than  300  years 
before  the  vulgar  aera.  The  Hiftory  of  Herodotus,  translated 
by  Larcher,  edition  of  18:^2,  contains  a  fally  againd  the  un- 
believers, who  carry  back  the  period  of  one  of  the  zodiacs 
of  Terityra,  at  prefent  Dendera,  and  of  Efne,  or  Henne,  to 
6000  years ;  and  the  author's  only  reafon  is,  that  it  would 
be  217  years  before  the  creation. 

He  adds  a  notice  by  Vifconti,  who  fays  that  the  firft  iign 
gf  the  great  zodiac  is  Leo;  that  Libra,  the  fymbol  of  the 
equinox,  is  in  its  place;  and  that  the  refemblance  of  the 
greater  parts  of  the  figns  to  the  Grecian  proves  that  this 
zodiac  was  con  ft  runted  at  a  time  not  fo  remote  as  the  earlieft 
periods  of  the  Greek  ailronomy :  he  is  almofl:  convinced  that 
this  work  belongs  to  the  firft  century  of  the  vulgar  aera. 

The  exterior  cornice  exhibits  a  large  Greek  infcription^ 
which  may  decide  the  queftion  ;  but  another  Greek  infcrip- 
|;on  contains  Roman  names,  and  announces  a  Ca&far,  who 
could  be  only  Au^udus  or  Tiberius.  In  a  word,  M.  Vifconti 
(ays  that  the  architedure  of  the  temple  of  T^ntyra,  though  in 
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the  Egyptian  tafte,  and  though  fome  hieroglyphics  are  carved 
out  on  the  walls^  has  an  evident  relation  to  the  arts  of  Greece. 
For  my  part,  I  have  remarked  by  the  engraving  of  M.  De 
non  that  Cancer  is  infcribed  in  two  lines,  at  the  beginning 
of  the  defcending  iigns  and  at  the  end  of  the  afcending ; 
which  proves  that  the  folftice  was  towards  the  middle  of 
Cancer;  and  this  carries  it  back  3000  years.  But  I  have 
fhown  in  my  Aftronoray  that  Eudoxus,  who  wrote  370  years 
before  our  aera;  and  Aratus,  who  followed  Eudoxus,  defcribed 
the  fphere  according  to  an  older  tradition,  which  goes  back 
twelve  or  thirteen  hundred  years  before  the  vulgar  sra,  and 
which  came  from  Egypt  or  India.  Petau,  Whifton,  Freret, 
and  Legentil,  found  nearly  the  fame  date :  it  is  therefore  na* 
tural  to  believe  that  it  fliould  be  found  in  the  zodiac  of  Ten- 
thyris,  which  conFequently,  in  this  refpe£t,  may  be  confi* 
dered  as  a  work  of  the  Greekn. 

C.  Villoifon,  well  known  by  his  Greek  erudition,  has  ce- 
lebrated aftronomy  in  Latin  verfes,  which  announce  both  his 
talent  for  Latin  poetry  and  his  tafle  for  aftronomy.  He  ad- 
drefled  them  to  me  on  my  birth-day,  and  publifhed  them  in 
the  Magazin  Encyclopedique,  In  the  notes  he  fpeaks  of  the 
labours  of  the  uncle,  the  nephew,  and  niece ;  and  of  citizen 
Burckhardt,  their  mod  learned  co-operator  and  their  mod 
intimate  friend. 

C.  Boulage,  of  Troye,  has  written  a  beautiful  epiftlc  to 
Piazzi  on  the  difcovery  of  his  planet :  it  has  been  inierted  in 
the  fourth  number  of  the  Memoirs  of  the  Academical  Society 
of  the  department  of  Aube. 

Aftronomy  this  year  has  loft  the  refpeftable  Auguftin 
Darquier,  member  of  the  National  Inftitute.  lie  was  born 
at  Touloufe,  November  23,  I7i8,  and  died  on  the  10th  of 
January  180a.  '  He  devoted  himfclf  early  to  atlronomy 
througn  natural  inclination.  Though  in  a  town  diftant  from 
the  capital,  he  applied  to  it  with  a  zeal  and  activity  which 
were  not  leflened  oy  age.  He  purchafed  inftruments,  efta- 
bliftied  an  obfervatory  \n  his  owq  houfe,  and  caufed  two  vo- 
lumes of  obfervations  to  be  printed  at  his  own  expeufe.  His 
tranflation  of  Lambert's  Cofmologic  Letters  has  been  printed 
at  Amfterdam.  He  inftru3ed  pupils,  paid  calculators,  and 
being  in  no  need  of  the  afliftance  of  government  he  was  in- 
debted for  every  thing  to  himfelf.  I  have  printed  bis  \d& 
obfervations  in  my  Hiftoire  Celejle\  they  go  as  far  as  the 
19th  of  March  1798;  and  he  had  fome  more  to  fend  me, 
though  80  years  of  age.  The  Lyceum  of  Touloufe  will  ^ive 
us  fome  further  particulars  refpc^ing  his  long  and  iaterefling 
f  areer« 
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Aftronomy  loft  alfo  in  France,  on  the  ift  of  March, 
M.  Lemery,  whofe  lingular  turn  for  calculation  I  difcovered 
thirty  years  ago.  Being  then  attached  to  the  marquis  De 
Pufieux,  he  employed  aU  his  leifure  time  in  calculation.  I 
made  him  calculate  a  great  many  places  of  the  moon^  which 
were  publifhed  in  1777  in  the  Connoiffance  des  Temps  for 
1779 :  ^"^  ^^^  fifteen  years  he  made  all  the  calculations  of 
that  work  with  eaual  care  and  affiduity, 

Daniel  Bogdanich  died  at  Peft,  in  Hungary,  on  the  31ft 
of  January,  at  the  age  of  37.  He  was  occupied  with  the 
geography  of  Hungary.  (Sqe  Von  Zach's  Journal  for  April 
1802.) 

M.  George  Frederic  Kordenbufch,  aftronomer  of  Nurem* 
berg,  died  on  the  3d  of  April,  at  the  age  of  71. 

In  the  month  of  Septetnber  baron  De  Vega  was  drowned 
in  the  Danube,  and  it  is  fup|X>fed  threw  himfelf  into  that 
river.  We  are  indebted  to  him  for  the  large  edition  of 
Vlacq's  tables  of  logarithms  in  folio,  containing  the  numbers 
to  100,000 ;  and  the  fines  from  ten  to  ten  feconds,  which  had 
become  very  rare,  and  in  which  he  corre£ted  many  faults. 

Iljeteorology  has  this  year  exhibited  very  extraordinary 
phaenomena.  In  the  month  of  January  an  extraordinary 
inundation :  tb^  Seine  rofe  2%  feet  and  a  half  above  the 
height  of  1719. 

On  the  2jth  of  May  a  froft,  which  did  immenfe  hurt  tq 
the  produ6lions  of  the  earth. 

On  the  14th  of  May  fnow  fell  at  Munich,  and  continued 
for  forty-five  hours  i  th^  tree$  were  ftripped  of  their  leaves, 
and  overturned. 

In  the  months  of  July  and  Auguft  an  exceffive  heat  took 
place,  and  continued  forty  days.  The  thermometer  at  the 
obfervatory  ftood  at  97°  F.,  which  is  very  uncommon  at  Paris. 
The  need  of  having  meteorological  rules  founded  on  ob<^ 
fervation,  induced  our  learned  mmifter  to  eftablifti  a  corre- 
fpondence  on  that  fubjeft,  and  an  office  to  condu6^  it. 

Meteorological  oblervations  have  been  made  in  thirty 
places,  from  the  convent  of  Mount  Cenis  as  far  as  the 
borders  of  the  fea. 

John  Dominic  Beraud,  born  in  1741,  formerly  a  draftf- 
man  at  Coni,  and  who  for  twenty  years  has  refided  at  Turin, 
continues  to  employ  himfelf  in  making  meteorological  ob- 
fervations,  and  iends  us  regularly  his  refults. 

Lafon,  geographical  engineer  in  Louifiana,  has  fent  us 
meteorological  obfervations  made  at  New  Orleans ;  and  we 
l^ve  received  fome  made  at  Gaadiiloupe  by  C.  Hapel  La- 

chenay^ 
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chentye  between  the  years  5  and  g:    The  fourth  voIiuqq 
oF  the  Memoirs  of  the  Inftitute  contains  fome  alfo, 

C,  Coulomb  read  in  the  Inftitute  experiments  on  the  me- 
thod of  magnetizing  needles  to  faturation;  with  a  compara- 
tive view  of  the  methods  of  Knight,  Duhamel,  and  iEpmus. 
He  has  pointed  out  to  navigators  the  fureft  means  of  ootain- 
ing  the  beft  needles.  The  broadeft  and  largeft  are  preferable, 
bat  they  muft  not  be  thick.  This  philofopher  has  publiflied 
in  the  fourth  volume  of  the  Inftitute  a  curious  memoir  on 
the  dipping  needle* 

The  declination  of  the  magnetic  needle  at  Paris  was  ob- 
ferved  by  C«  Bouvard  at  the  obfervatory,  on  the  sd  of  May, 
to  be  %2!^  3',  and  on  the  2%A  of  July  %i^  45^ 

C.  Lenoir,  at  the  Garden  of  the  Dcp6t  de  la  Marine, 
found  it  on  the  20th  of  June  to  be  zz^  6'  with  a  compafs, 
on  which  be  employed  every  care  poffible.  But  the  changes 
which  take  place  at  the  different  hours  of  the  day,  and  in  mf- 
fierent  months  of  the  year,  amount  to  more  than  lo^  We 
«:an  therefore  only  fay  that  the  declination  is  22%  and  it  was 
found  to  be  the  fame  in  1792  and  1800;  fo  that  at  prefent  it 
appears  to  be  ftationary,  whereas  ten  years  ago  it  mcreafed 
from  6'  to  8^  annually. 

Forty  years  ago  I  ooferved  it  to  be  j8;^^.  (See  Connoiffanee 
des  Temis  for  1762.) 

M.  Simonin,  profeflbr  of  Croific,  has  fent  us  the  refult  of 
a  thoufand  obfervations  on  the  tides,  with  the  tables  necef- 
faiy  for  keeping  an  account  of  the  variations  produced  by  the 
fun  and  moon  according  to  their  altitude  and  diftance. 

M.  Romme,  profeflbr  of  Rochfort,  has  fent  to  the  Inftitute 
obfervations  made  every  three  minutes  from  low  water  to  full 
moon  to  make  known  the  irregularities,  which  are  very  fin- 

Sular  $  and  a  new  table  of  the  retardation  of  the  tides,  de-v 
uced  from  an  immenfe  number  of  obfervations* 
He  has  prefented  alfo  a  general  tabic  of  the  tides,  the  cur- 
rents, and  winds,  obferved  in  all  the  feas  of  the  earth ;  the 
publication  of  which  will  form  an  important  fupplement  to 
the  larjge  Treatife  on  the  Flux  and  Reflux  of  the  Sea,  which 
I  publiihed  in  1781. 

Mr.  Grenier,  an  officer  known  by  his  difcoveries  in  the 
Indian  feas,  has  written  a  coniiderable  work  on  the  winds 
and  currents  in  all  tbefeas;  with  a  theory  which  renders  the 
explanation  of  them  ea^er.  He  propofes  to  lay  it  foop  b^forf . 
the  public^ 
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XXXVTII.  On  tie  Btfappearance  of  Satum*s  Ring  in  iU 
Year  1803.     By  ProfiJJbri.  E.  Bodb*, 

X  HE  plane  of  Satum*s  ring^  as  is  well  known,  during 
the  whole  of  his  revolution  of  thirty  years  round  the  fun,  re- 
tains its  pai^alleliim,  and  interfefts  the  plan^  of  the  ecliptic 
in  17  degrees  of  Pifces  ai^d  of  Virgo  at  an  angle  of  31!**. 
The  neceffary  confequencc,  therefore,  is,  that  the  northern 
fide  of  the  ring  is  illuminated  for  fifteen  years  by  the  obliqu^ 
rays  of  the  fun,  and  then  the  fouthern  for  the  fame  period* 
It  mud  alfo  happen,  that  in  the  above  places  the  plstne  of  the 
fing  pafTes  twice  through  the  fun  in  each  revolution,  at  which 
lime  the  edge  of  the  nng  only  is  illuminated.  But  th^  edga 
or  thicknefs  of  the  ring  being  too  fmali  to  admit  of  its  being 
feei>  from  the  earth  on  account  of  the  great  diftance  of  Sa- 
turn, the  ring  becomes  invifible.  For  fifteen  years  the  earth 
and  the  fun  are  on  the  fame  fide  of  the  ring,  which  is  the  illu- 
ininated  fide,  and  therefore  the  ring  during  that  period  is 
always  vifible;  but  a  little  before,  and  at  tnat  period  when 
the  plane  of  the  ring  pafles  through  the  fun,  or  when  Sa- 
turn's heliocentric  place  is  in  17°  of  K  or  of  tijj  in  the  afcend- 
ing  or  defcending  nodes  of  the  ring,  the  earth  and  the  fua 
may  fird  be  oz>  one  (ide  and  then  on  the  other  fide  of  the 
ring.  In  the  firH  cafe,  as  long  as  its  plane  does  not  pad 
through  the  fun  it  will  be  vifible  from  the  earth ;  but  in  the 
other  cafe  it  will  bp  inyifible.  The  earth,  therefore,  can  then 
pafs  feveral  times  through  the  plane  of  the  ring,  at  which 
time  the  ring  will  appear  like  a  right  line,  or  be  entirely  in- 
vifible; the  confequepce  of  which  is,  that  the  ring  will  be 
alternately  vifible  and  jnvifible. 

This  alternation  of  difappearing  and  reappearing  will  be 
exhibited  by  the  ring  in  the  year  1803,  The  fun,  having 
.  illuminated  the  fouth  fide  of  the  ring  fince  Oftober  1789, 
will  pafs  through  the  plane  of  it  in  the  month  of  June  i8pj, 
and  will  illuminate  the  northern  fide,  when  Saturn  pafies 
heliocentrically  the  afcending  node  of  his  ring;  and  m  the 
mean  time  the  plane  of  the  ring  will  pafs  three  tunes  through 
the  earth,  which  will  be  firfl:  on  the  fide  illuminated  by  tne 
fun,  and  then  on  the  oppofite  or  darkened  fide;  in  confe-^ 
quence  of  w|iich  the  ring  feen  from  the  earth  will  be  twice 
vifible  and  inyifible  in  the  courfe  of  a  few  months. 

Thefe  phaenomepa  will  be  better  comprehended  by  infpe6k- 
pg  the  annexed  figure^  which  fuppoles  the  obferver  to  be 
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placed  in  Saturn.  This  figure,  then,  exhibits  the  exad  in- 
clination of  the  plane  of  the  ring  to  the  ecliptic ;  the  appa* 
rent  motion  of  the  earth  and  the  fun,  as  feen  from  Saturn, 
together  with  the  time  of  the  paflage  of  thefe  planets  through 
the  afcending  node  of  his  ring.    (See  Plate  V.  fig.  2.) 

AB  is  the  ecliptic  feen  Trom  Saturn  in  the  fign  of  Pifces, 
and  divided  into  degrees.  The  afcending  node  of  Saturn's 
ring  feen  from  thence  is  placed  in  17°  6',  in  which  point  the 

5 lane  of  the  ring  interfefts  the  ecliptic  at  an  angle  of  31°  20', 
'he  eye  is  then  in  that  plane.  Thus  the  ring  appears  as  a 
flraight  line;  nn  is  the  north  fide,  and  ^z  the  fouth  fide  of 
it.  The  dotted  line  CD  is  the  folar  orbit  feen  from  Saturn ; 
and  the  fun's  place  is  marked  in  it  on  the  firft  day  of  each 
month,  from  November  i8oa  to  0£kober  1803.  Thefe  places 
of  the  fun  are  direftly  oppofite  to  the  heliocentric  places  of 
Saturn  :  the  longitude  thus  differs  fix  figns,  and  the  northern 
latitude  of  Saturn  feen  from  thence  changes  into  the  fouthern 
of  the  fun.  In  this  manner,  the  fun  in  November,  Decem-? 
ber,  January,  and  to  the  month  of  June,  illuminates  the  fouth 
fide  of  the  ring;  but  always  in  a  fainter  manner,  the  nearer 
he  comes  to  the  plane  of  it.  On  the  1  jth  of  June  he  paflfes 
through  the  plane  in  e.  The  ring  at  that  time  is  illuminated 
on  the  edge,  and  can  be  feen  only  by  powerful  telefcopes  a9 
a  fine  luminous  line. 

The  longitude  of  the  point  ^,  reduced  to  the  ecliptic,  falls 
iTify  or  20^  42'  of  Pifces.  The  fun,  then,  about  the  middle 
of  June  begins  to  illuminate  the  northern  fide  of  the  ring; 
in  July,  Auguft,  September,  Oftober,  &c.  he  recedes  more 
and  more  from  the  plane  of  the  ring,  and  the  illumination  of 
it  then  b^coipes  (Ironger, 

The  elliptical  line  is  the  earth's  orbit  as  feen  from  Saturn, 
according  to  its  direft  and  retrograde  motion  from  the  ift  of 
November  i8oa  to  the  ift  of  Odober  1803,  and  its  place  i,s 
marked  on  the  firft  of  each  month.  Its  longitude  is  fix  figns 
lefs  or  more  than  the  geocentric  longitude  of  Saturn ;  and 
the  northern  latitude  otSaturn  is  changed  into  the  fouthen;i 
of  the  earth. 

Now,  as  the  figure  clearly  (hows,  the  earth  in  November 
and  December  1802  is  reprefented  on  the  fouth  fide,  or 
turned  towards  the  fun,  and  therefore  on  the  illuminated 
fide  of  the  ring.  But  afterwards  the  earth  approaches  Qiore 
and  more  to  the  plane  of  the  ring ;  and,  as  the  ring  receives 
tbe  folar  rays  in  a  more  and  more  oblique  manner,  \\t  ring 
pot  only  becomes  narrower  but  even  decreafes  in  light.  Op 
the  I3tn  of  December,  as  may  be  feen  by  this  fmall  figure, 
t)ie  earth  wters  the  plane  of  the  ring,  and  pafles  to  the 
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northern  fide  of  it,  which  is  turned  from  the  fun.    The  rinjj 
then,  for  the  firft  time,  becomes  to  us  invifible :  but  this 
invifibility  is  not  of  long  continuance;  fiDr,  as  may  be  fcen 
by  the  figure,  the  earth  on  the  id  of  January,  by  its  Satur- 
niocentric  apparent  retrograde  motion,  pafles  a  fecond  time 
through  the  plane  of  the  ring,    and  goes  to   the  fouth* 
ern  or  illuminated  fide,  and  the  ring  then  begins  to  appear 
again  as  a  ftraight  line.     In  February,  March,  and  April^ 
the  earth  recedes  more  and  more  from  the  plane,  and  th^ 
ring  becomes  broader  and  more  perceptible.     But  the  fua 
durmg  thefe  months  approaches  nearer  to  the  plane  of  the 
ring,  and  by  thefe  means  it  .is  illuminated  in  a  more  oblique 
direftion.     In  the  month  of  May  the  earth  is  at  its  greateft 
diftance  from  the  plane  of  the  ring,  while  the  fun  approaches 
it  more  and  more  till  the  middle  of  June,  when  he  pafles 
through  the  plane  in  e,  and  the  ring  for  the  fecond  time  be- 
comes totally  invifible  lo  the  earth,  which  is  then  on  its  dark 
fide.     From  this  period,   during  the  month  of  July  and  till 
Auguft,  the  ring  will  remain  in  this  ftate.     About  the  i8th 
of  Auguft  the  earth  will  pafs,  for  the  third  time,  through  the 
plane  of  the  ring,  as  it  will  then  be  on  the  northern,  which 
IS  now  the  illuminated  fide  of  the  ring :  it  will  again  appear 
as  a  ftraight  line,  and  be  vifible  when  viewed  through  good 
telefcopes :  it  will  increafe  in  light  and  breadth  in  September 
and  Odober  in  proportion  as  the  earth  and  the  fun  recede 
from  the  plane. 

Between  the  ift  of  November  1802  and  the  ifl:ofOflober 
1803  the  ring  of  Saturn  twice  difappears  and  twice  reappears. 
At  the  firft  difappearance  on  the  J3th  of  December  1802, 
Saturn  in  the  morning  will  be  in  the  eaftern  part  of  the  hea- 
vens; and  the  firft  reappearance  will  be  about  the  7th  of 
January  1803  ;  Saturn  in  the  night-time  being  on  the  fame 
fide  of  the  heavens. 

At  the  fecond  difappearance  in  the  middle  of  June,  Saturn 
in  the  night  will  be  in  the  weft,  and,  as  he  fets  half  an  hour 
after  midnight,  the  phaenomenon  may  be  obferved.  But  at 
the  fecond  and  laft  difappearance  in  Auguft,  Saturn  will  be 
after  the  fun,  and  therefore  the  phaenomenon  cannot  be  feen. 
In  the  month  of  Oftober,  when  Saturn  emerges  from  the 
fum's  rays,  he  may  be  feen  before  fun-rife  in  the  eaft^  and 
the  ring  then  will  be  very  vifible. 

In  regard  to  the  above  calculation  of  the  times  of  the  dif- 
appearance and  reappearance  of  Saturn's  ring,  the  accuracy 
of  them,  and  the  correfpondence  of  them  with  the  phaeno- 
mena,  muft  depend  on  the  accuracy  of  the  tables  and  the 
theory  hitherto  adopted  in  regard  to  the  pofition  of  the  ring;. 
9  The 
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The  date  of  the  aunofphere  alfo,  and  the  difierent  power  of 
the  telefcopes  and  of  the  eyes  of  the  obfervers,  may  occafion 
fome  variation.  The  difappearanee  and  reappearance  of  the 
ring,  which  are  occafioned  by  the  earth  paffing  through  its 
plane,  can  be  better  and  more  conveniently  obferved  than 
thofe  which  take  place  in  confequence  of  tne  paflage  of  the 
fun  through  that  plane,  becaufe  the  earth,  on  account  of  its 
Quicker  motion,  pafles  fooner  through  the  plane  of  the  ring 
than  the  fun. 

As  the  fix  firft  fatellites  of  Jupiter  move  in  the  fame  plane 
with  the  ring,  when  the  ring  aifappears,  or  becomes  like  a 
luminous  line,  thefe  fatellites  mud  appear  on  both  fides  of  Sa- 
turn in  a  right  line,  and  can  then  be  more  readily  difcovered 
and  diftinguiflied  from  fixed  ftars* 

XXXIX.  On  the  Difappearanee  of  the  Ring  of  Saturn.  Bj 
Van  Bebck  Cax^koen,  ProfiJforofAJtronMnyatLey^ 
den*. 

X  HE  plane  of  Saturn's  ring,  according  to  aftronomlcal 
obfer\'ations,  has  always  a  dire£tion  parallel  to  itfelf,  fo 
that  it  lnterfe£ts  the  echptic  in  17^  18'  of  tijt  and  X?  at  an 
angle  of  314.**,  and  the  orbit  of  Saturn  at  ao^  42^  of  itjt  and 
^ .  Now,  if  Saturn  as  feen  from  the  fun  be  in  longitude 
ao^  42""  of  X,  the  plane  of  the  ring  will  pafs  through  the 
centre  of  the  fun ;  by  which  the  edge  of  the  ring  bein^  illu- 
minated, while  the  northern  and  fouthern  furface  receive  no 
light,  it  mud  become  invifible,  and  can  be  feen  only  by  the 
moil  powerful  telefcopes  as  a  fine  luminous  line.  On  the 
j<th  of  June  next  Saturn  will  be  in  this  fituation;  and  as  this 
planet  employs  about  thirty  years  in  its  revolution  round  the 
fun,  this  phsenomenon  takes  place  only  once  in  15  years. 
Other  phaenomena,  however,  in  confequence  of  whicn  the 
ring  before  the  15th  of  June  will  alternately  difappear  and 
reappear,  are  connefted  with  this  flate  of  the  planet.  Thefe 
phsenomena  arife  from  the  different  pofitions  of  the  earth, 
which  in  the  courfe  of  its  revolution  is  at  one  time  above 
and  at  another  below  the  plane  of  the  ring ;  fo  that  from 
the  ift  of  November  180a  to  Oftober  1803  the  ring  will 
be  twice  invifible  and  twice  vifible;  firft  the  fouthern  and 
then  the  northern,  then  the  fouthern  and  afterwards  the 
northern  furface  will  be  alternately  feen  from  the  earth 
within  the  courfe  of  ten  months.  For  determining  and  cal- 
colaling  thefe  phenomena  with  more  accuracy,  Lambert  in* 

^  From  Algcmune  Kenjl  en  Letier^Bode,  N^  13,  for  1803. 
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vented  a  very  iageaious  kind  of  'proje£kion,  a  reprefentatioa 
of  which  was  given  by  profeflbr  Bode,  of  Berlin,  in  his  Adro- 
nomicai  Almanac  for  1789,  in  which  year  thefe  phaenomena 
took  place  in  the  fame  manner  as  they  will  do  in  1803 ;  and 
this  reprefentation  has  been  repeated  in  the  fame  work  for  the 
prefent  year:  but  as  this  diagram,  in  my  opinion,  is  too  dif- 
ncult  for  thofe  not  well  verfed  in  aftroifomy,  I  flatter  myfelf 
that  the  following  figure  will  render  the  phsenomenon  eaiier 
to  be  underftood  by  amateurs ;  though  Lambert's  method  is 
more  exad,  and  better  fuited  to  aftronomers. 

The  circle  (Plate  IV.  fig.  i.)  reprefeats  the  earth's  orbit, 
and  exhibits  the  points  where  the  earth  is  placed  at  the  com- 
mencement of  each  month.  The  vernal  equinox  is  marked 
OT»  the  line  SZ' drawn  through  the  fun;  and  the  place  of 
Saturn  on  the  15th  of  June  is  the  dire&ion  of  the  plane  of 
the  ring.  Saturn,  at  the  four  periods  announced,  is  in  the 
Vines  drawn  parallel  to  SZ,  though  at  a  diftance  from  the 
fun  five  times  greater  than  is  here  reprefented  for  want  of 
room.  The  plane  of  the  paper  is  that  of  the  ecliptic,  witb 
which  the  one-half  of  Saturn's  ring  makes  an  angle  of  31^* 

I  have  already  obferved  that  the  ring  twice  difappears,  and 
then  twice  becomes  again  vifible.  This  phaenomenon  arifes 
partly  from  the  fituation  of  Saturn  in  regard  to  the  fun^  and 
partly  from  that  of  the  earth ;  and  each  of  thefe  caufes  muft 
be  confidered  feparately  to  have  a  clear  idea  of  thefe  phaeno- 
niena.  In  regard  to  tne  firfl;,  it  is  evident  that  that  fide  only 
of  Saturn's  ring  which  is  turned  towards  the  fun  can  be  illu* 
niinated ;  and  this  illumination  is  ftrongeft  when  the  planet 
is  in  20°  of  n  and  20^  of  f ,  the  whole  furface  of  the  ring^ 
being  then  oppofite  to  the  fun.  Now  as  the  direction  of  the 
ring  is  always  the  fame,  that  is  to  fay,  parallel  to  itfelf, 
the  rays  of  the  fun,  as  the  planet  approaches  to  20®  of  iqt 
and  My  muft  fall  more  obliquely  on  the  rine,  by  which 
means  it  will  be  more  faintly  lighted,  and  at  the  fame  time 
appear  fmaller;  and  when  Saturn  has  attained  to  this  longi- 
tude, no  part  of  the  upper  furface,  but  merely  the  edge  of  the 
ring,  the  plane  of  which  pafTes  through  the  fun,  will  be  illu- 
minated ;  fo  that  the  ring  will  then  have  the  appearance  of  a 
thin  luminous  line,  but  will  not  be  vifible  without  the  help 
of  good  glafles.  For  the  laft  feven  years  the  ring  has  been 
obferved  to  decreafc  in  light  and  in  breadth ;  and  this  de- 
creafe  will  continue  till  the  15th  of  June,  after  which  both 
will  again  increafe.  During  the  laft  fifteen  years  the  fouthern 
furface  of  the  ring  has  been  illuminated,  but  in  the  next  fif- 
teen the  northern  furface  alone  will  receive  the  rays  of  the 
fun*    In  whatever  part  of  our  folar  fyftem  this  phaenume^ 

non 
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non  be  viewed,  the  appearance  will  be  the  fame.  The  ring 
till  the  T5th  of  June  will  continually  become  fmaller,  and  on 
that  day  will  be  converted  into  an  almoA  imperceptible  line 
of  light.  The  difappearance  then  of  Saturn's  ring  on  the 
25th  of  June,  or  rather  its  decreafe  till  that  period  and  its 
fubfequent  increafe,  arifes  alone  from  the  relative  poiition  of 
Saturn  and  the  fun.  'A%  to  the  other  caufes  of  difappearance, 
which  are  the  confequence  of  Saturn's  pofition  in  regard  to 
the  earth,  we  muft  firft  keep  in  view  the  flow  motion  of 
Saturn  compared  to  that  of  the  earth,  as  this  planet  advances 
fcarcely  \  2°  in  the  time  that  the  earth  performs  its  revolu- 
tion around  the  fun.  On  the  15th  of  June,  at  which  time 
Saturn  will  be  in  %d^  of  K,  and  the  plane  of  the  ring  will 
pafs  through  the  fun,  the  interfedion  of  that  plane  with  the 
ecliptic,  or  the  line  ZS  in  the  figure,  paiTes  through  the  mid- 
dle of  the  earth's  orbit.  During  the  laft  fifteen  years,  while 
Saturn  advanced  from  T  to  iir,  this  line  of  the  plane  of  the 
ring  was  without,  and  above  the  earth's  orbit,  and  during 
that  period  the  fouthern  and  luminous  part  of  the  ring  was 
always  viiible;  but  about  the  middle  of  December  1802  this 
line  approached  the  earth's  orbit,  and  on  the  13th  of  De- 
cember pafled  through  it  exactly  in  the  point  where  the  earth 
then  was.  The  earth  being  then  in  the  plane  of  the  ring, 
the  thicknefs  of  the  ring  only  could  be  vifible  to  us ;  and 
thus,  for  the  firft  time  in  fifteen  years,  difappeared  on  the  13th 
of  December  1802.  On  the  otner  hand,  as  the  earth  moved 
ftraight  towards  Saturn, or  parallel  with  that  line,  while  Saturn 
advanced,  it  was  neceflary  that  the  fouthern  furface  of  the 
ring  hitherto  vifible  (hould  become  invifible,  and  the  north- 
ern, which  was  not  illuminated,  being  turned  towards  the 
earth,  the  whole  ring  would  become  invifiUe.  But  as  the 
earth  proceeded  in  its  orbit  it  would  foon  reach  the  line  of 
the  plane,  and  on  the  7ih  of  January  1803  would  again  pafs 
through  it.  At  that  period,  the  fouthern  furface  of  the  ring 
being  illuminated  by  the  fun  would  again  be  vifible  from  the 
earth ;  but  as  the  earth  on  the  21ft  of  June  muft  in  its  revo- 
lution be  again  on  the  other  fide,  Saturn  in  his  courfe  falling 
in  with  the  earth  in  the  plane  of  the  interfedlion  of  the  ring 
and  the  ecliptic,  will  again  pafs  through  it  on  the  i8th  of 
Auguft,  at  which  time  the  ring  will  appear  once  more  as  a 
fine  ftripe  of  light.  After  that  day  the  northern  furface  of 
the  ring  will  be  vifible  from  the  earth,  and,  as  the  line  of  the 
plane  will  then  be  without  the  earth's  orbit,  will,  during  the 
next  fifteen  years,  remain  always  vifible. 

From  the  7th  January  to  the  21ft  of  June,  the  fouthern 
furface  of  the  ring  beipg  illuminated^  the  ring  will  be  vifible; 

but 
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t>ut  from  the  aift  of  June  to  the  i8lh  of  Auguft  no  part  of  it 
will  be  feen,  as  its  darkened  fide  during  that  period  will  be 
turned  towards  the  earth.  This  difappearance  and  reappear- 
ance of  Saturn's  ring  will  be  of  importance  to  aftronomers,  as 
it  will  enable  them  to  determine  the  direction  of  the  plane  of 
the  ring,  and  will  afford  a  curious  fpeitacle  to  amateurs  who 
are  provided  with  good  telefcopes.  The  ring,  which  already 
appears  as  a  broad  ftripe  of  light,  will  continually  become 
fmaller  till  the  15th  ot  June;  after  which  time  it  will  difap- 
pear  till  the  15th  of  Auguft,  when  it  will  appear  as  a  fine 
ftripe  of  light,  which  wiU  iocreafe  in  breadth  till  the  aper- 
ture between  it  and  the  planet  will  increafe  during  the  firft 
feven  years.  As  Saturn  till  the  month  of  June  fets  at  mid- 
night, the  decreafe  of  the  ring  may  always  be  obfcrved ;  but 
when  he  fets  earlier  it  will  be  poffible  to  fee  him  only  a  ftiort 
time  in  Auguft,  as  he  will  be  loft  in  the  fun's  rays. 

Ley den,  ^ 

March  10,  1803. 


XL.  Memoir  on  the  Fqffil  Caout-Cbouc,  or  Ela/lic  Bitumen 
of  Derbyjbire.     By  Faujas-Saint-Fond *. 

XxBOUT  twenty  years  ago  fome  infulated  portions  of  a 
kind  of  blackifti  bitumen,  compreflible  and  even  elaftic,  which 
bad  fome  fort  of  refemblance  to  old  leather,  were  found  in  the 
natural  fiflures  of  one  of  the  mines  of  Caftleton.  The  young 
miners  having  fet  fire  to  fome  of  this  matter,  it  burnt  with  a 
bright  flame,  emitting  an  odour  which  did  not- appear  to  be 
difagreeablc. 

At  that  period  mineralogy  was  not  fo  well  known  as  at 
prefent  in  England,  and  particularly  in  Derbyftiire :  no  one 
paid  attention  to  this  foffil,  or  endeavoured  to  afcertain  its 
nature. 

Twelve  years  after,  a  heavy  ftorm  of  rain  having  produced 
a  deep  ravine  on  the  fide  of  one  of  the  hills  which  furround 
the  village  of  Caftleton,  a  fimilar  kind  of  bitumen  was  found 
between  the  foflil  ftrata  of  argillaceous  fchift  which  exifts  at 
the  bottom  of  that  bill-* 

More  care  was  then  taken  to  colleft  this  matter,  fome  of 
which  was  fent  to  Derby,  Eldinburgh,  and  London ;  and  fo 
great  a  relation  was  found  between  it  and  the  caout-cboucj 
Known  under  the  vulgar  name  of  ^lajlic  gum^  that  mineralo- 
gifts  did  not  hefitate  to  confider  it  as  the  fame  as  that  brought 

•  From  Journal  du  Mnfipum  Na/ional,  Nc,  4. 
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from  Guiana  and  Peru.  This  opinion  was  foon  confirmed  by 
chemical  aiialyfis;  and  this  fingvilar  foflii  was  the  more  fought 
after,  and  coniidered  as  a  curious  obje£t  of  natural  hiftor}',  as 
it  was  more  rare ;  and  as  it  was  thought  an  aftonifliing  cir- 
cumftance,  that  a  fubflance  which  diilils  from  exotic  trees 
which  grow  only  in  the  torfid  zone  (hould  be  found  between 
ftrata  of  argillaceous  fchilt  in  the  bofom  of  the  mountains  in 
the  northern  part  of  England. 

Lametherie  mentioned  this  difcovery  in  the  Journal  de 
Pbyjiquey  without  giving  any  details  refpefiing  the  place 
where  it  was  fotmd:  he  only  inlifled  on  the  analogy  be- 
tween this  foflii  bitumen  and  the  caont-chouc. 

At  that  period  fome  varied  fragments  of  this  fubfiance 
were  fcnt  to  me,  together  with  the  matrices  in  which  they 
had  been  found;  and  as  I  was  acquainted  with  the  places 
and  the  mountain  where  the  difcovery  had  been  made,  I 
mentioned  this  important  fa£t  every  year  in  my  geological 
lectures  at  the  Mufaeum,  when  I  treated  of  the  exotic  wood 
and  plants  found  in  a  foflii  (late  in  countries  abfolutely  oppo- 
fite  to  thofe  where  thefe  plants  and  trees  grow  at  prefent:  but 
I  publiflicd  nothing  on  the  fabjed,  as  has  been  obferved  by 
Mr.  Mawe,  proprietor  of  the  principal  mines  of  fparry  fluor 
of  the  neiglibourhood  of  Caftlcton,  and  author  of  The  Mine^ 
ralogy  oj  Derbyjhire^  lately  publiftied ;  a  work  which  will 
be  exceedingly  ufeful  to  naturaliUs  who  intend  to  vifit  that 
county,  fo  abundant  in  a  variety  of  mineral  produftions*. 

Mr.  Mawe,  when  laft  at  Pans,  brought  me  fome  very  re- 
markable fpecimens  which  were  wanting  in  my  collection  of 
folfii  caout-chouc  \  and  it  is  my  duty  to  acknowledge  here  my 
gratitude  to  him.  He  was  u>  kind  as  to  give  me  alfo  fome 
information  on  this  fubjedl ;  and  he  (howed  me  at  the  fame 
time  a  piece  of  foflii  caout-chouc,  difcovered  not  long  ago^ 
confilting  of  an  oblong  mafs  two  feet  and  a  half  in  circum- 
ference and  two  inches  and  a  half  in  thicknefs,  weighing 
about  three  pounds.  It  is  foft,  exceedingly  comprellible, 
and  of  a  black  and  fomewhat  olive  colour;  iolid,  hard,  and 
fliining  fragments  of  a  bitumen  nearly  fimilar  are  enveloped 
by,  and  adhere  as  it  were  to,  the  elaUic  mafs,  both  in  the 
iiifide  and  on  the  exterior  faces.  Hiey  are  not  larger  than  a 
common  almond ;  fome  of  them  are  black  like  jetj  others  of 
a  brown  liver  colour.  They  may  be  eafily  detached  from 
the  eompreflible  caout-chouc  where  thefe  hard  fragmentaare 
not  abundant. 

•  1  he  Min  ralogy  of  Dcrbyfbirc,  with  a  Dcfcrtption  of  the  moft  inter* 
tfting  Mines  in  the  Noth  of  Knghnd,  in  ScotUnd  ind  Walei.  By  Joh» 
Mtwc.  London  iSo2.  Svo.  one  volume,  with  placet. 

Mr. 


or  ElaJHc  Bitumen  of  Derhyjhirin '  %%*] 

Mr.  Mawe  has  made  known  in  his  Mineralogy  of  Derby- 
fliire  the  principal  varieties  of  the  foflii  caout-chouc ;  but  as 
be  has  attended  rather  to  thofe  fele£t  fpecimens  fitteft  for  or- 
namenting coIle£tions^  than  to  a  fyilematicdefcription  of  tbefc 
pieces  as  well  as  of  the  matrices  which  accompany  them, 
and  as  he  thought  it  of  no  ufe  in  his  plan  lo  enter  into  details 
refpedling  the  nature  and  depth  of  the  places  where  the  foffil 
canut-chouc  is  found,  I  (hall  fupply  the  deficiency  in  this 
part,  which  is  fo  intimately  conneded  with  geology. 

In  order  to  five  a  topographical  idea  of  the  place,  I  (hall 
obferve,   that  m  going  From  Derby  to  Caflleton  you  are 
obliged  to  afcend  a  pretty  rapid  acclivity  to  a  large  plain  in 
the  form  of  a  mountain,  which  extends  ror  feveral  leagues  in 
every  dire£tion.    All  this  elevated,  rugged,  and  rocky  diflrift 
is  known  by  the  name  of  High  Peak.     It  is  in  general  cal- 
careous, and  even  abundant  in  (hells,  except  fome  argil- 
laceous ilrata,  and  particularly  feveral  veins  of  trapp  which 
interfeA  tranfverfely  the  calcareous  ftraia,  or  which,  difpofed 
fometimes  in  banks,  proceed  nearly  parallel  with  beds  of 
limeftone.     I  fhall  fay  nothing  of  the  veins  of  lead  ore,  of 
the  beautiful  cryftals  of  fparry  fluor,  of  the  calamine  and 
other  minerals  found  in  this  diftri£t.     For  an  account  of 
thefe  I  fliall  refer  to  the  Defcription  of  Derbyftiire,  White- 
hurft  on  the  Formation  of  the  Blarth  *,  and  Ferber's  OrySo- 
graphia  of  Derby  (hire  t>  or  that  which  I  gave  myfelf  of  ihe 
environs  of  Buxton  and  of  Caflleton  in  my  Tour  through 
England  and  Derby(hire  J. 

Caflleton  is  not  feen  till  you  are,  as  I  may  fay,  above 
it,  and  till  you  arrive  at  the  edge  of  a  rapid  and  fteep  de- 
clivity, which  interfefts,  in  an  abrupt  and  fudden  manner, 
this  part  of  the  mountain  furrounding  the  bafon,  at  the  bot- 
tom of  which  ^the  fmall  village  in  queftion  is  lituated  as  in 
the  middle  of  aVunnel. 

The  revolution  which  divided  this  mountain,  by  tearing 
afunder  its  fides,  arofe,  lu)  doubt,  from  one  of  thofe  grand 
natural  events  limilar  traces  of  which  are  to  be  found  even 
in  the  High  Alps;  but  here  this  terrible  commotion,  by 
opening  the  bofom  of  the  earth,  has  uncovered  feveral  mi- 
neral   riches  which   without   this  accidental   circumflance 

would  never  have  been  known. 

» 

♦  Inquiry  into  the  Original  State  and  Formation  of  the  Earth,  &c.  by 
Joiin  v^  hitehurrt.   i«ondon,  410.  with  plates. 

t  Eflay  00  the  Ory^iogrifphy  of  Deibyfhire,  by  Mr.  Ferber,  trandated 
from  the  German. 

}  Voyage  en  Angletcrre,  en  EcoiTe  et  aux  lies  Hebrides,  &c.  1  vols. 
Ivo.  avcc  (ig. 

Q^^  One 


^28  Memoir  on  the  FbJJil  Cacut-Choue^ 

One  of  the  precipices  of  this  mountain  is  known  by  the 
name  of  Hay  Cliff:  it  is  calcareous,  and  contains  (hells  and 
other  marine  produ£ilons  in  a  fiate  of  petrification.  Thp 
other  is  called  Alan-Tor :  it  is  alfo  calcareous,  and  towards 
the  foot  there  are  feme  galleries  of  a  mine,  on  a  vein  which 
terminates  near  the  furface,  and  of  which  the  matrix  is  a 
milky  calcareous  fpar  containing  large-grained  galena,  but  in 
fmall  quantity.  There  are  found  alio  towards  the  bottom  of 
the  fame  precipice,  as  well  as  in  fome  other  parts^  iiffile  firata 
of  argillaceous  fchift,  very  often  marly,  which  imbibe  water 
in  the  time  of  rain,  fplit,  and  occafion  the  folid  and  ftony 
mafles  which  reft  above  them  to  crumble  down*. 

Some  of  the  fchiftous  ftrata  in  queftion  have  a  certain 
hardnefs;  but  all  in  general  have  a  chara£):er  of  alluvion  which 
an  experienced  eye  cannot  miftake,  and  yet  their  formation  is 
of  the  higheft  antiquity.  It  is  at  a  depth  which,  without  fear 
of  being  deceived,  may  be  eilimated  at  leaft  at  four  hundred 
and  fifty  feet  below  the  upper  ftratum,  that  the  foffil  caout- 
chouc has  been  found,  and  particularly  the  large  fragment 
in  the  poffeflion  of  Mr.  Mawe.  In  general  it  is  ni  fmall  ca- 
vities, in  a  kind  of  nefts  between  the  nffile  (Irata,  that  this  bi- 
tuminous matter  is  contained ;  and  as  in  this  ftate  it  is  (hel- 
tered  from  the  aftion  of  the  air,  it  needs  excite  no  furprife 
that  it  fliould  have  experienced  only  very  little  alteration,  and 
that  its  nature  is  not  changed. 

In  the  laft  place,  one  of  the  cavities,  twenty-two  inches  in 
length  and  five  inches  in  height,  contained  a  great  deal  of 
caout-chouc.  By  thefe  means  very  fine  fpecimens  of  it  may 
be  obtained  for  collections,  at  a  very  moderate  price ;  and  it 
is  to  Mr.  Mawe  that  we  are  indeoted  for  this  obligation. 
This  gentleman,  who  with  his  father-in-law  Mr.  Brawn  pof- 
fefles  a  large  manufaftory  of  fparry  fluor,  of  which  they  make 
elegant  vales  and  other  ornaments,  carries  on  trade  in  a  very 
honourable  manner  with  the  minerals  of  Scotland,  Derby- 
(bire  and  other  parts  of  England,  a  dep6t  of  which  he  pro- 
pofes  to  eftablifli  at  Paris,  which  muft^  no  doubt,  be  or  ad- 
vantage to  the  progrefs  of  mineralogy. 

I  divide  the  tofliT  caout-chouc  of  Derbyftiire  into  elaftic  or 
compreflible  bitumen,  and  folid,  bard,  and  brittle  bitumen. 

•  «*  The  earth  and  ftoncs  which  crumble  clown  from  this  mountain/^ 
fays  Ferber,  who  vifucd  thcfe  places  fevcral  years  before  I  did,  "  form  in- 
Icveral  places  fmall  hills,  the  fizc  of  which  daily  increafes,  and  which  the 
people  confidcr  as  one  of  the  fcven  wonders  o\  the  Fedk/'-^EJ/M  dOryC" 
logrupbic  ilu  Dabyjbirct  par  Fcrbcr,  trad,  FrancoiJ'e^  p.  ai. 
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Section  I. 

Compreffible  Bitumen, 

Variety  I.  Elaftic  bitumen  of  a  blackifh  brown  and  fome- 
wbat  olive  colour,  foft,  exceedingly  conipreflible,  unftuous 
and  fomewhat  fat,  of  a  (lightly  aromatic  fmell,  but  having 
a  little  of  the  infipid  odour  of  natural  caout  chouc;  inflam- 
mable, and  burning  with  a  bright  brilliant  flame,  leaving  a 
black  oily  reflduum  which  does  not  become  dry.  The  frag- 
mbnts  of  this  variety  are  fometimes  an  inch  and  a  half  in 
thicknefs  and  four  inches  in  breadth.  They  are  the  largeft 
except  the  fragment  in  pofleflSon  of  Mr.  Mawe,  which  is 
connderably  larger. 

Variety  If.  Foffil  caout-chouc,  fplit  and  cracked  in  the 
whole  exterior  furface,  which  was  in  contadt  with  the  matrix 
from  which  it  has  been  detached.  It  is  dry  in  that  part,  but 
nevertbelefs  compreflSble;  black  on  the  furface  expofed  to 
the  contaft  of  the  air;  but  remarkable  in  this  refpeft,  that 
when  a  lamina  of  about  a  line  in  thicknefs  is  cut  from  this 
caout-chouc  with  a  very  (harp  knife,  it- appears  in  the  infide 
of  a  yellowifli  white  colour :  when  cut  in  a  very  thick  part, 
where  the  aftion  of  the  air  has  not  been  able  to  render  it 
black,  like  certain  balls  of  the  elaftic  gum  brought  fometimes 
from  Para,  it  has  the  fame  appearance  as  the  ufual  caout- 
chouc. Another  circumftance  worthy  of  attention  is,  that 
in  the  part  recently  cut  a  kind  of  acid  matter  is  obferved  to 
ooze  out,  which  is  not  of  a  difagreeable  tafte,  and  which  ap- 
pears to  be  of  the  nature  of  the  pyrolignic  acid.  This  caout- 
chouc is  pellucid  on  the  edges,  and  almoft  of  a  hyacinth  red 
colour. 

Scarcely  has  the  air  exercifed  its  aftion  on  the  part  re- 
cently cut,  which  is  white,  when  it  aflumes  a  flight  reddifli 
tint,  which  daily  becomes  darker,  and  acquires  a  dark  maho- 
gany and  then  a  blackifti  brown  colour;  at  length,  at  the  end 
of  a  month,  if  expofed  to  the  air,  it  becomes  or  a  deep  black. 

Variety  II T.  The  fame  caout-chouc  as  the  preceding,  but 
of  a.  fomewhat  finner  texture  and  a  ligneous  appearance. 
When  viewed  with  a  magnifying  glafs,  it  is  obferved  that  the 
fibrous  undulations  feen  m  this  variety  are  merely  the  eflfeft 
of  the  milky  fubftance  which  flowed  from  the  tree  more  or 
Jefs  flowly  or  at  different  times,  and  which  did  not  acquire 
confidence  till  it  had  loft  the  mucilaginous  water  which  held 
the  matter  of  caout-chouc  fufpended  or  in  folution.  I  par- 
ticularly mention  this  faft,  to  (how  that  this  variety  has  no 
real  relation  to  the  wood  of  the  tree  which  produced  at  that 
period  the  elaftic  bitumen. 

0^3  Variety 


t2Q    Dlfappearance  of  Saturn^ s  Ring  in  tbe  Year  1803. 

placed  in  Saturn.  This  figure,  then,  exhibits  the  exad  in- 
clination of  the  plane  of  the  ring  to  the  ecliptic ;  the  appa* 
rent  motion  of  the  earth  and  the  fun,  as  feen  from  Saturn, 
together  with  the  time  of  the  paflage  of  thtfe  planets  through 
the  afcending  node  of  his  ring.    (See  Plate  V.  fig.  2.) 

AB  is  the  ecliptic  feen  Trom  Saturn  in  the  fign  of  Pifccs, 
and  divided  into  degrees.  The  afcending  node  of  Saturn's 
ring  feen  from  thence  is  placed  in  17°  6',  in  which  point  the 

5 lane  of  .the  ring  interfeAs  the  ^liptic  at  an  angle  of  31°  id. 
'be  eye  is  then  in  that  plane.  Thus  the  ring  appears  as  a 
flraight  line;  nn  is  the  north  fide,  and  22:  the  fouth  fide  of 
it.  The  dotted  line  CD  is  the  folar  orbit  feen  from  Saturn ; 
and  the  fun's  place  is  marked  in  it  on  the  firft  day  of  each 
month,  from  November  i8oa  to  Oftober  1803.  Thefe  places 
of  the  fun  are  dire£tly  oppofite  to  the  heliocentric  places  of 
Saturn :  the  longitude  thus  differs  fix  figns,  and  the  northern 
latitude  of  Saturn  feen  from  thence  changes  into  the  fouthern 
of  the  fun.  In  this  manner,  the  fun  in  November,  Decem-r 
ber,  January,  and  to  the  month  of  June,  illuminates  the  fouth 
fide  of  the  ring;  but  always  in  a  fainter  manner,  the  nearer 
he  comes  to  the  plane  of  it.  On  the  1  ^th  of  June  he  paflfes 
through  the  plane  in  e»  The  ring  at  that  time  is  illuminated 
on  the  edge,  and  can  be  feen  only  by  powerful  telefcopes  a9 
a  fine  luminous  line. 

The  longitude  of  the  point  ^,  reduced  to  the  ecliptic,  falls 
in/,  or  lo""  42^  of  Pifces.  The  fun,  then,  about  the  middle 
of  June  begins  to  illuminate  the  northern  fide  of  the  ring; 
in  July,  Auguft,  September,  Oftober,  &c.  he  recedes  more 
and  more  from  the  plane  of  the  ring,  and  the  illumination  of 
it  then  b^corpes  ftronger. 

The  elliptical  line  is  the  earth's  orbit  as  feen  from  Saturn, 
according  to  its  direft  and  retrograde  motion  from  the  ift  of 
November  i8oa  to  the  ift  of  Odober  1803,  and  its  place  i,s 
marked  on  the  firft  of  each  month.  Its  longitude  is  fix  figns 
lefs  or  more  than  the  geocentric  longitude  of  Saturn ;  and 
the  northern  latitude  of  Saturn  is  changed  into  the  foutheri;i 
of  the  earth. 

Now,  as  the  figure  clearly  (hows,  the  earth  in  November 
and  December  1802  is  reprefented  on  the  fouth  fide,  or 
turned  towards  the  fun,  and  therefore  on  the  illuminated 
fide  of  the  ring.  But  afterwards  the  earth  approaches  more 
and  more  to  the  plane  of  the  ring;  and,  as  the  ring  receives 
tbe  folar  rays  in  a  more  and  more  oblique  manner,  t]^e  ring 
pot  only  becomes  narrower  but  even  decreafes  in  light.  Op 
the  I3tn  of  December,  as  may  be  feen  by  this  fmall  figure, 
tbe  earth  enters  the  plane  of  the  ring,  and  pafles  to  the 
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northern  fide  of  it,  which  is  turned  from  the  fun.     The  rinjj 
then,  for  the  firft  time,  becomes  to  us  invifible :  but  this 
invifibility  is  not  of  long  continuance ;  fiDr,  as  may  be  fcen 
by  the  figure,  the  earth  on  the  i(l  of  January,  by  its  Satur- 
niocentric  apparent  retrograde  motion,  pafles  a  fecond  time 
through  the  plane  of  tne  ring,    and  goes  to   the  fouth- 
ern  or  illuminated  fide,  and  the  ring  then  begins  to  appear 
again  as  a  ftraight  line.     In  February,  March,  and  Aprils 
the  earth  recedes  more  and  more  from  the  plane,  and  th^ 
ring  becomes  broader  and  more  perceptible.    But  the  fua 
during  thefe  months  approaches  nearer  to  the  plane  of  the 
ring,  and  by  thefe  means  it  .is  illuminated  in  a  more  oblique 
di region.     In  the  month  of  May  the  earth  is  at  its  greateft 
diftance  from  the  plane  of  the  ring,  while  the  fun  approaches 
it  more  and  more  till  the  middle  of  June,  when  he  pafles 
through  the  plane  in  ^,  and  the  ring  for  the  fecond  time  be- 
comes totally  invifible  to  the  earth,  which  is  then  on  its  dark 
fide.     From  this  period,   during  the  month  of  July  and  till 
Auguft,  the  ring  will  remain  in  this  ftate.     About  the  i8th 
of  Auguft  the  earth  will  pafs,  for  the  tl^ird  time,  through  the 
plane  of  the  ring,  as  it  will  then  be  on  the  northern,  which 
IS  now  the  illuminated  fide  of  the  ring :  it  will  again  appear 
as  a  ftraight  line,  and  be  vifible  when  viewed  through  good 
telefcopes :  it  will  increafe  in  light  and  breadth  in  September 
and  Odober  in  proportion  as  the  earth  and  the  fun  recede 
from  the  plane. 

Between  the  ift  of  November  i8o3  and  the  ifl:ofOfl:ober 
1803  the  ring  of  Saturn  twice  difappears  and  twice  reappears. 
At  the  firft  difappearance  on  the  J3th  of  December  i8oJ5, 
Saturn  in  the  morning  will  be  in  the  eaftern  part  of  the  hea- 
vens; and  the  firft  reappearance  will  be  about  the  7th  of 
January  1803  ;  Saturn  in  the  night-time  being  on  the  fame 
fide  of  the  heavens. 

At  the  fecond  difappearance  in  the  middle  of  June,  Saturn 
in  the  night  will  be  in  the  weft,  and,  as  he  fets  half  an  hour 
after  midnight,  the  phaenomenon  may  be  obferved.  But  at 
the  fecond  and  laft  difappearance  in  Auguft,  Saturn  will  be 
after  the  fun,  and  therefore  the  phaenomenon  cannot  be  feen. 
In  the  month  of  Oftober,  when  Saturn  emerges  from  the 
fum's  rays,  he  may  be  feen  before  fun-rife  in  the  eaft,  and 
the  ring  then  will  be  very  vifible. 

In  regard  to  the  above  calculation  of  the  times  of  the  dif- 
appearance and  reappearance  of  Saturn's  ring,  the  accuracy 
of  them,  and  the  correfpondence  of  them  wilh  the  phaeno- 
mena,  muft  depend  on  the  accuracy  of  the  tables  and  the 
frtieory  hitherto  adopted  in  regard  to  the  pofition  of  the  ring. 
9  Tiic 
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The  date  of  the  atmofphere  alfo,  and  the  different  power  of 
the  telefcopes  and  of  the  eyes  of  the  obfervers,  may  occafion 
fome  variation.  The  difappearance  and  reappearance  of  the 
ring,  which  are  occafioned  by  the  earth  pamng  through  its 
plane,  can  be  better  and  more  conveniently  obfervea  than 
thofe  which  take  place  in  confequence  of  tne  paflage  of  the 
fun  through  that  plane,  becaufe  the  earth,  on  account  of  its 
Quicker  motion,  pafles  fooner  through  the  plane  of  the  ring 
than  the  fun. 

As  the  fix  firft  fatellites  of  Jupiter  move  in  the  fame  plane 
with  the  ring,  when  the  ring  aifappears,  or  becomes  like  a 
luminous  line,  thefe  fatellites  mud  appear  on  both  fides  of  Sa- 
turn in  a  right  line,  and  can  then  be  more  readily  difcovered 
and  diftinguiflied  from  fixed  ftars. 

XXXIX.  On  the  Difappearance  of  tb4  Ring  of  Saturn.  Bj 
Van  Beeck  Cax^koen,  ProfeJforo/AJtronMnyatLej^ 
den*. 

X  HE  plane  of  Saturn's  ring,  according  to  aftronomical 
obfer\'ations,  has  always  a  dire£tion  parallel  to  itfelf,  fo 
that  it  interfe£U  the  echptic  in  17^  18'  of  tijt  and  X,  at  an 
angle  of  314-°,  and  the  orbit  of  Saturn  at  %o^  42^  of  itjt  and 
^ .  Now,  if  Saturn  as  feen  from  the  fun  be  in  longitude 
20^42''  of  X,  the  plane  of  the  ring  will  pafs  through  the 
centre  of  the  fun ;  by  which  the  edge  of  the  ring  bein^  illu- 
minated, while  the  northern  and  fouthern  furface  receive  no 
light,  it  mud  become  invilible,  and  can  be  feen  only  by  the 
moil  powerful  telefcopes  as  a  fine  luminous  line.  On  the 
j<th  of  June  next  Saturn  will  be  in  this  fituation;  and  as  this 
planet  employs  about  thirty  years  in  its  revolution  round  the 
fun,  this  phenomenon  takes  place  only  once  in  i^  years. 
Other  phaeioomena,  however,  in  confequence  of  whicn  the 
ring  before  the  15th  of  June  will  alternately  difappear  and 
reappear,  are  connedled  with  this  flate  of  the  planet.  Thefe 
phsenomena  arife  from  the  different  pofitions  of  the  earth, 
which  in  the  courfe  of  its  revolution  is  at  one  time  above 
and  at  another  below  the  plane  of  the  ring ;  fo  that  from 
the  I  ft  of  November  180a  to  Oftober  1803  the  ring  will 
be  twice  invifible  and  twice  vifible;  firft  the  fouthern  and 
then  the  northern,  then  the  fouthern  and  afterwards  the 
northern  furface  will  be  alternately  feen  from  the  earth 
within  the  courfe  of  ten  months.  For  determining  and  cal- 
culating thefe  phaenomena  with  more  accuracy,  Lambert  in* 
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vented  a  very  ingenious  kind  of  'proje£kion,  a  reprefentatioa 
of  which  was  given  by  profeflbr  Bode,  of  Berlin,  in  his  Adro- 
nomicai  Almanac  for  1789,  in  which  year  thefe  phaenomena 
took  place  in  the  fame  manner  as  they  will  do  in  1803 ;  and 
this  reprefentation  has  been  repeated  in  the  fame  work  for  the 
prefent  year:  but  as  this  diagram,  in  my  opinion,  is  too  dif- 
ficult for  thofe  not  well  verfed  in  aftroifomy,  I  flatter  myfelf 
that  the  following  figure  will  render  the  phsenomenon  eafier 
to  be  underfliood  by  amateurs ;  though  Lambert's  method  is 
more  exa&,  and  better  fuited  to  aftronomers. 

The  circle  (Plate  IV.  fig.  i.)  reprefents  the  earth's  orbit, 
and  eichibits  the  points  where  the  earth  is  placed  at  the  com- 
mencement of  each  montli.  The  vernal  equinox  is  marked 
OT,  the  line  SZ' drawn  through  the  fun;  and  the  place  of 
Saturn  on  the  15th  of  June  is  the  dire3;ion  of  the  plane  of 
the  ring.  Saturn,  at  the  four  periods  announced,  is  in  the 
}ines  drawn  parallel  to  SZ,  though  at  a  diftance  from  the 
fun  five  times  greater  than  is  here  reprefented  for  want  of 
room.  The  plane  of  the  paper  is  that  of  the  ecliptic,  witb 
which  theone-half  of  Saturn's  ring  makes  an  angle  of  31^. 

I  have  already  obferved  that  the  ring  twice  difappears,  and 
then  twice  becomes  again  vifible.  This  pbaenomenon  arifes 
partly  firom  the  fituation  of  Saturn  in  regard  to  the  fun,  audi 
partly  from  that  of  the  earth ;  and  each  of  thefe  caufes  muft 
De  confidered  feparately  to  have  a  clear  idea  of  thefe  pbaeno* 
tnena*  In  regard  to  the  firfl;,  it  is  evident  that  that  fide  only 
of  Saturn's  ring  which  is  turned  towards  the  fun  can  be  illu« 
niinated ;  and  this  illumination  is  ftrongeft  when  the  planet 
is  in  ao°  of  n  and  ao°  of  J  ,  the  whole  furface  of  the  ring' 
being  then  oppofite  to  the  fun.  Now  as  the  direction  of  the 
ring  is  always  the  fame,  that  is  to  fay,  parallel  to  itfelf, 
the  rays  of  the  fun,  as  the  planet  approaches  to  20®  of  iqt 
and  K,  muft  fall  more  obliquely  on  the  ring,  by  which 
means  it  will  be  more  faintly  lighted,  and  at  the  fame  time 
appear  fmaller;  and  when  Saturn  has  attained  to  this  longi- 
tude, no  part  of  the  upper  furface,  but  merely  the  edge  of  the 
ring,  the  plane  of  which  pafTes  through  the  fun,  will  be  illu« 
minated ;  fo  that  the  ring  will  then  have  the  appearance  of  a 
thin  luminous  line,  but  will  not  be  vifible  without  the  help 
of  good  glaflTes.  For  the  laft  feven  years  the  ring  has  been 
oblerved  to  decreafe  in  light  and  in  breadth;  and  this  de- 
creafe  will  continue  till  the  15th  of  June,  after  which  both 
will  again  increafe.  During  the  laft  fifteen  years  the  fouthern 
furface  of  the  ring  has  been  illuminated,  but  in  the  next  fif- 
teen the  northern  furface  alone  will  receive  the  rays  of  the 
fun*    In  whatever  part  of  our  folar  fyftem  this  phaenume- 
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Hon  be  viewed,  the  appearance  will  be  the  fame.  The  ring 
till  ihe  T5th  of  June  will  continually  become  fmaller,  and  on 
that  day  will  be  converted  into  an  almoft  imperceptible  line 
of  lighu  The  difappearance  then  of  Saturn's  ring  on  the 
15th  of  June,  or  rather  its  decreafe  till  that  period  and  its 
fubfequent  increafe,  arifes  alone  from  the  relative  poiition  of 
Saturn  and  the  fun.  *A%  to  the  other  caufes  of  difappearance^ 
which  are  the  confequence  of  Saturn's  pofition  in  regard  to 
the  earth,  we  muft  firft  keep  in  view  the  flow  motion  of 
Saturn  compared  to  that  of  the  earth,  as  this  planet  advances 
fcarcely  1 2°  in  the  time  that  the  earth  performs  its  revolu- 
tion around  the  fun.  On  the  I5lh  of  June,  at  which  time 
Saturn  will  be  in  ao*of  X,  and  the  plane  of  the  ring  will 
pafs  through  the  fun,  the  interfe6lion  of  that  plane  with  the 
ecliptic,  or  the  line  ZS  in  the  figure,  pafles  through  the  mid- 
dle of  the  earth's  orbit.  During  the  laft  fifteen  years,  while 
Saturn  advanced  from  T  to  iqt,  this  line  of  the  plane  of  the 
ring  was  without,  and  above  the  earth's  orbit,  and  during 
that  period  the  fouthern  and  luminous  part  of  the  ring  was 
always  viiible;  but  about  the  middle  of  December  1802  this 
line  approached  the  earth's  orbit,  and  on  the  13th  of  De- 
cember pafled  through  it  exadly  in  the  point  where  the  earth 
then  was.  The  earth  being  then  in  the  plane  of  the  ring, 
the  thicknefs  of  the  rinj?  only  could  be  viiible  to  us ;  and 
thus,  for  the  firfl;  time  in  fifteen  years,  difappeared  on  the  13th 
of  December  1802.  On  the  other  hand,  as  the  earth  moved 
ftraight  towards  Saturn,  or  parallel  with  that  line,  while  Saturn 
advanced,  it  was  neceflary  that  the  fouthern  furfaceofthc 
ring  hitherto  vifible  (hould  become  invifible,  and  the  north- 
ern, which  was  not  illuminated,  being  turned  towards  the 
earth,  the  whole  ring  would  become  invififrle.  But  as  the 
earth  proceeded  in  its  orbit  it  would  foon  reach  the  line  of 
the  plane,  and  on  the  7ih  of  January  1803  would  again  pafs 
through  it.  At  that  period,  the  fouthern  furface  of  the  ring 
being  illuminated  by  the  fun  would  again  be  vifible  from  the 
earth ;  but  as  the  earth  on  the  21ft  of  June  muft  in  its  revo- 
lution be  again  on  the  other  fide,  Saturn  in  his  courfe  falling 
in  with  the  earth  in  the  plane  of  the  interfe&ion  of  the  ring 
and  the  ecliptic,  will  again  pafs  through  it  on  the  18th  of 
Auguft,  at  which  time  the  ring  will  appear  once  more  as  a 
fine  ftripe  of  light.  After  that  day  the  northern  furface  of 
the  ring  will  be  vifible  from  the  earth,  and,  as  the  line  of  the 
plane  will  then  be  without  the  earth's  orbit,  will,  during  the 
next  fifteen  years,  remain  always  vifible. 

Frotn  the  7th  January  to  the  2Tft  of  June,  the  fouthern 
furface  of  the  ring  being  illuminated^  the  ring  will  be  vifible; 
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but  from  the  aift  of  June  to  the  i8lh  of  Auguft  no  part  of  it 
will  be  feen,  as  its  darkened  fide  during  that  period  will  be 
turned  towards  the  earth.  This  difappearance  and  reappear- 
ance of  Saturn's  ring  will  be  of  importance  to  aftronomers,  as 
it  will  enable  them  to  determine  the  direftion  of  the  plane  of 
the  ring,  and  will  afford  a  curious  fpettacle  to  amateurs  who 
are  provided  with  good  telefcopes.  The  ring,  which  already 
appears  as  a  broad  ftripe  of  light,  will  continually  become 
fmaller  till  the  15th  ot  June;  after  which  time  it  will  difap- 
pear  till  the  15th  of  Auguft,  when  it  will  appear  as  a  fine 
ftripe  of  light,  which  wiu  increafe  in  breadth  till  the  aper- 
ture between  it  and  the  planet  will  uicreafe  during  the  firft 
feven  years.  A§  Saturn  till  the  month  of  June  fets  at  mid- 
night, the  decreafe  of  the  ring  may  always  be  obferved  j  but 
when  he  fets  earlier  it  will  be  poflGble  to  fee  him  only  a  fliort 
time  in  Auguft,  as  he  will  be  loft  in  the  fun's  rays. 

Leyden,  ^ 

March  10,  1803. 


XL.  Memoir  on  the  Fofjil  Caout-Cbouc,  or  Ela/fic  Bitumen 
of  Derbyjhire.     By  Faujas-Saint-Fond  *. 

-ixBOUT  twenty  years  ago  fome  infulated  portions  of  a 
kind  of  blackifh  bitumen,  compreflible  and  even  elaftic,  which 
bad  fome  fort  of  refemblance  to  old  leather,  were  found  in  the 
natural  fiflures  of  one  of  the  mines  of  Caftleton.  The  young 
miners  having  fet  fire  to  fome  of  this  matter,  it  burnt  with  a 
bright  flame,  emitting  an  odour  which  did  notappear  to  be 
difagreeablc. 

At  that  period  mineralogy  was  not  fo  well  known  as  at 
prefent  in  England,  and  particularly  in  Derby (li ire :  no  one 
paid  attention  to  this  foffil,  or  endeavoured  to  afcertain  its 
nature. 

Twelve  years  after,  a  heavy  ftorm  of  rain  having  produced 
a  deep  ravine  on  the  fide  of  one  of  the  hills  which  furround 
the  village  of  Caftleton,  a  fimilar  kind  of  bitumen  was  found 
between  the  fofilil  ftrata  of  argillaceous  fchift  which  exifts  at 
the  bottom  of  that  bill. 

More  care  was  then  taken  to  colle£l  this  matter,  fome  of 
which  was  fent  to  Derby,  Edinburgh,  and  London ;  and  fo 
great  a  relation  was  found  between  it  and  the  caout-cbouc, 
known  under  the  vulgar  name  of  fla/iic  gum^  that  mineralo- 
gifts  did  not  hefitate  to  confider  it  as  the  fame  as  that  brought 
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from  Guiana  and  Peru.  This  opinion  was  foon  confirmed  by 
chemical  analyfis;  and  this  fingiilar  foflil  was  the  more  fought 
after,  and  confidered  as  a  curious  objeft  of  natural  hiftory,  a3 
it  was  more  rare ;  and  as  it  was  thought  an  aftonifhing  cir- 
cumflance,  that  a  fubllance  which  diftils  from  exotic  trees 
which  grow  only  in  the  torrid  zone  (hould  be  found  between 
Arata  ot  argillaceous  fchid  in  the  bofom  of  the  mountains  in 
the  northern  part  of  England, 

Lameiherie  meniioned  this  difcovery  in  the  Journal  de 
fbyjiquey  without  giving  any  details  refpefting  the  place 
where  it  was  found:  he  only  infifted  on  the  analogy  be- 
tween this  foffil  bitumen  and  the  caoat-chouc. 

At  that  period  fome  varied  fragments  of  this  fubftance 
were  fcnt  to  me,  together  with  the  matrices  in  which  they 
had  been  found;  and  as  I  was  acquainted  with  the  places 
and  the  mountain  where  the  difcovery  had  been  made,  I 
mentioned  this  important  fa6l  every  year  in  my  geological 
leftures  at  the  Mufaeum,  when  I  treated  of  the  exotic  wood 
and  plants  found  in  a  foffil  (late  in  countries  abfolutely  oppo- 
fite  to  thofe  where  thefe  plants  and  trees  grow  atprefent:  but 
I  publiflicd  nothing  on  the  fabjefi,  as  has  been  obferved  by 
Mr.  Mawe,  proprietor  of  the  principal  mines  of  fparry  fluor 
of  the  neighbourhood  of  Caftlcton,  and  author  of  The  Mtne^ 
ralogy  of  DerbjJbirCy  lately  publiflied ;  a  work  which  will 
be  exceedingly  ufeful  to  naturaliUs  who  intend  to  vifit  that 
county,  fo  abundant  in  a  variety  of  mineral  productions*. 

Mr.  Mawe,  when  laft  at  Pans,  brought  me  fome  very  re- 
markable fpecimens  which  were  wanting  in  my  collection  of 
follil  caout-chouc ;  and  it  is  mv  duty  to  acknowledge  here  my 
cratitude  to  him.  He  was  lo  kind  as  to  give  me  alfo  fome 
information  on  thisfubjedt;  and  he  fhowed  me  at  the  fame 
time  a  piece  of  foflil  caout-chouc,  difcovered  not  long  ago^ 
confining  of  an  oblong  mafs  two  feet  and  a  half  in  circum- 
ference and  two  inches  and  a  half  in  thicknefs,  weighing 
about  three  pounds.  It  is  foft,  exceedingly  compreilible, 
and  of  a  black  and  fomcwhatoHve  colour;  (olid,  hard,  and 
fhining  fragments  of  a  bitumen  nearly  (imilar  are  enveloped 
by,  and  adhere  as  it  were  to^  the  claliic  mafs,  both  in  the 
infide  and  on  the  exterior  faces.  l*hey  are  not  larger  than  a 
common  almond  ;  fome  of  them  are  blaci  like  jet,  others  of 
a  brown  liver  colour.  They  may  be  eafily  detached  from 
the  eompreiiible  caout-chouc  where  thefe  hard  fragments  are 
not  abundant. 

•  1  he  Min  ralogy  of  Derby  (hire,  with  a  Defcription  of  the  moft  inter- 
tftiog  Mines  in  the  No.thof  Knghnd*  in  ScotLnd  .ind  Wales.  By  John 
Maive.  London  I So2.  Svo.  one  volume,  with  placet. 

Mr. 
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Mr.  Mawe  has  made  known  in  his  Mineralogy  of  Derby* 
flure  the  principal  varieties  of  the  foflii  caout-chouc;  but  as 
be  has  attended  rather  to  thofe  fele£t  fpecimens  (itteft  for  or- 
namenting colleftions^  than  to  a  fyftematicdefcription  of  thefe 
pieces  as  well  as  of  the  matrices  which  accompany  them^ 
and  as  he  thought  it  of  no  ufe  in  his  plan  10  enter  into  details 
refpe£king  the  nature  and  depth  of  the  places  where  the  foffil 
caout-chouc  is  found,  I  (hall  fupply  the  deficiency  in  this 
part,  which  is  fo  intimately  conneded  with  geology. 

In  order  to  give  a  topographical  idea  of  the  place,  I  (hall 
obferve,   that  m  going  from  Derby  to  CaHleton  you  are 
obli^d  to  afcend  a  pretty  rapid  acclivity  to  a  large  plain  in 
the  form  of  a  mountain,  which  extends  for  feveral  leagues  in 
every  diredion.    All  this  elevated,  rugged,  and  rocky  di(lri£t 
is  known  by  the  name  of  High  Peak.     It  is  in  general  cal- 
careous, and  even  abundant  in  (hells,  except  fome  argil- 
laceous ftrata,  and  particularly  feveral  veins  of  trapp  which 
interfe£k  tranfverfely  the  calcareous  ftraia,  or  which,  difpofed 
fometimes  in  banks,  proceed  nearly  parallel  with  beds  of 
limeftone.     I  (hall  fay  nothing  of  the  veins  of  lead  ore,  of 
the  beautiful  cryftals  of  fparry  fluor,  of  the  calamine  and 
other  minerals  found  in  this  diftrlS.     For  an  account  of 
thefe  I  fliall  refer  to  the  Defcription  of  Derby(hire,  White- 
hurft  on  the  Formation  of  the  Earth  *,  and  Ferber's  OrySo- 
graphla  of  Derby  (hi  ret,  or  that  which  I  gave  myfelf  of  the 
environs  of  Buxton  and  of  Caflleton  in  my  Tour  through 
England  and  Derbyfhire  J. 

Caftleton  is  not  feen  till  you  are,  as  I  may  fay,  above 
it,  and  till  you  arrive  at  the  edge  of  a  rapid  and  fteep  de- 
clivity, which  inlerfefts,  in  an  aorupt  and  fudden  manner, 
this  part  of  the  mountain  furrounding  the  bafon,  at  the  bot- 
tom of  which  ^the  fmall  village  in  queflion  is  fituated  as  in 
the  middle  of  a'lunnel. 

The  revolution  which  divided  this  mountain,  by  tearing 
afunder  its  fides,  arofe,  no  doubt,  from  one  of  thofe  grand 
patural  events  fimilar  traces  of  which  are  to  be  found  even 
in  the  High  Alps;  but  here  this  terrible  commotion,  by 
opening  the  bofom  of  the  earth,  has  uncovered  feveral  mi- 
neral riches  which  without  this  accidental  circumftance 
would  never  have  been  known. 

*  Inquiry  into  the  Original  State  and  Formation  of  the  Earth,  &c.  by 
John  'v\  hitehurrt.  London,  410.  with  plates, 

f  Effiy  on  the  Ory^iogrnphy  of  Derbylhire,  by  Mr.  Ferbcr,  tranflated 
from  ihc  German. 

{  Voyage  en  Angleterre^  en  EcolTe  et  aux  lies  Hebrides,  &c.  i  vols. 
Ivo.  avcc  iig. 
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One  of  the  precipices  of  this  mountain  is  known  by  the 
nanie  of  Hay  Cliff:  it  is  calcareous,  and  contains  (hells  and 
other  marine  produftions  in  a  ftate  of  petrificatioh.  Thp 
other  is  called  Man-Tor :  it  is  alfo  calcareous,  and  towards 
the  foot  there  are  fome  galleries  of  a  mine,  on  a  vein  which 
terminates  near  the  furface,  and  of  which  the  matrix  is  a 
milky  calcareous  fpar  containing  lar^e-grained  galena,  but  in 
fmall  quantity.  There  are  found  alio  towards  the  bottom  of 
the  fame  precipice,  as  well  as  in  fome  other  parts,  fiffile  ftrata 
of  argillaceous  fchift,  very  often  marly,  which  imbibe  water 
in  the  time  of  rain,  fplit,  and  occafion  the  folid  and  ftony 
mafles  which  reft  above  them  to  crumble  down*. 

Some  of  the  fchiftous  ftrata  in  queftion  have  a  certain 
hardnefs ;  but  all  in  general  have  a  charafter  of  alluvion  which 
an  experienced  eye  cannot  miftake,  and  yet  their  formation  is 
of  the  higheft  antiquity.  It  is  at  a  depth  which,  without  fear 
of  being  deceived,  may  be  eftimated  at  leaft  at  four  hundred 
and  fifty  feet  below  the  upper  ftratum,  that  the  foffil  caout- 
chouc has  been  found,  and  particularly  the  large  fragment 
in  the  poffeflion  of  Mr.  Mawe.  In  general  it  is  in  fmall  ca- 
vities, in  a  kind  of  nefts  between  the  nffile  ftrata,  that  this  bi- 
tuminous matter  is  contained ;  and  as  in  this  ftate  it  is  (hel- 
tered  from  the  aftion  of  the  air,  it  needs  excite  no  furprife 
that  it  (hould  have  experienced  only  very  little  alteration,  and 
that  its  nature  is  not  changed. 

In  the  laft  place,  one  of  the  cavities,  twenty-two  inches  in 
length  and  five  inches  in  height,  contained  a  great  deal  of 
caout-chouc.  By  thefe  means  very  fine  fpecimens  of  it  may 
be  obtained  for  colle6lions,  at  a  very  moderate  price  \  and  it 
is  to  Mr.  Mawe  that  we  are  indeoted  for  this  obligation. 
This  gentleman,  who  with  his  father-in-law  Mr.  Brawn  pof- 
fefles  a  large  manufaAory  of  fparry  fluor,  of  which  they  make 
elegant  vales  and  other  ornaments,  carries  on  trade  in  a  very 
honourable  manner  with  the  minerals  of  Scotland,  Derby- 
ihire  and  other  parts  of  England,  a  dep6t  of  which  he  pro- 
pofes  to  eftablifti  at  Paris,  which  muft,  no  doubt,  be  or  ad- 
vantage to  the  progrefs  of  mineralogy. 

I  divide  the  toflil  caout-chouc  ofDerbyfliire  into  elaftic  or 
compreflible  bitumen,  and  folid,  hard,  and  brittle  bitumem 

•  <*  The  earth  and  ftones  which  crumble  down  from  this  mountain/* 
fays  Ferbtr,  who  vifued  thcTc  places  feveral  years  before  I  did,  ♦*  form  in- 
I'cveral  places  fmall  hills,  the  lize  of  which  daily  increafes,  and  which  the 
people  confidcr  as  one  of  the  fcven  wonders  of  the  Peak."— J^^/  dOryc-^ 
tograpbic  dii  Dcrbyjbire^  par  Fcrbcr,  trad,  Francoife,  p.  ai. 
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Section  I. 
CompreJJible  Bitumen. 

Variety  T.  Elaftic  bitumen  of  a  blackifti  brown  and  fome- 
what  olive  colour,  foft,  exceedingly  compreffible,  unftuous  • 
and  fomewhat  fat,  of  a  flighily  aromatic  fmell,  but  having 
a  little  of  the  infipid  odour  of  natural  caout  chouc;  inflam- 
mable, and  burning  with  a  bright  brilliant  flame,  leaving  a 
black  oily  refiduum  which  does  not  become  dry.  The  frag- 
mients  of  this  variety  are  fometimes  an  inch  and  a  half  in 
thicknefs  and  four  inches  in  breadth.  They  are  the  largeft 
except  the  fragment  in  poflTeflion  of  Mr.  Mawe,  which  is 
connderably  larger. 

Variety  lit  FoflSl  caout-chouc,  fplit  and  cracked  in  the 
whole  exterior  furface,  which  was  in  contaft  with  the  matrix 
from  which  it  has  been  detached.  It  is  dry  in  that  part,  but 
neverthelefs  comprefliible ;  black  on  the  furface  expofed  to 
the  contaft  of  the  air;  but  remarkable  in  this  refpeft,  that 
when  a  lamina  of  about  a  line  in  thicknefs  is  cut  from  this 
caout-chouc  with  a  very  (harp  knife,  it- appears  in  the  infide 
of  a  yellowifh  white  colour :  when  cut  in  a  very  thick  part, 
where  the  a£):ion  of  the  air  has  not  been  able  to  render  it 
black,  like  certain  balls  of  the  elaftic  gum  brought  fometimes 
from  Para,  it  has  the  fame  appearance  as  the  ufual  caout- 
chouc. Another  circum fiance  worthy  of  attention  is,  that 
in  the  part  recently  cut  a  kind  of  acid  matter  is  obferved  to 
ooze  out,  which  is  not  of  a  difagreeable  tafte,  and  which  ap- 
pears to  be  of  the  nature  of  the  pyrolignic  acid.  This  caout- 
chouc is  pellucid  on  the  edges,  and  aimoft  of  a  hyacinth  red 
colour. 

Scarcely  has  the  air  exercifed  its  aftion  on  the  part  re- 
cently cut,  which  is  white,  when  it  aflumes  a  flight  reddifli 
tint,  which  daily  becomes  darker,  and  acquires  a  dark  maho- 
gany and  then  a  blackifli  brown  colour;  at  length,  at  the  end 
of  a  month,  if  expofed  to  the  air,  it  becomes  of  a  deep  black. 

Variety  IH.  The  fame  caout-chouc  as  the  preceding,  but 
of  a.  fomewhat  finner  texture  and  a  ligneous  appearance. 
When  viewed  with  a  magnifying  glafs,  it  is  obferved  that  the 
fibrous  undulations  feen  m  this  variety  are  merely  the  effeil 
of  the  milky  fubftance  which  flowed  from  the  tree  more  or 
lefs  flowlyor  at  different  times,  and  which  did  not  acquire 
confiftence  till  it  had  loft  the  mucilaginous  water  which  held 
the  matter  of  caout-chouc  fufpended  or  in  folution.  1  par- 
ticularly mention  this  faft,  to  {how  that  this  variety  has  no 
real  relation  to  the  wood  of  the  tree  which  produced  at  that 
period  the  elaftic  bitumen. 

0^3  Variety 
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Variety  IV.  Foffil  caout-chouc,  compreffible,  and  having  & 
relation  to  the  firft  variety,  but  of  a  darker  colour,  adhering 
to  gra)r  calcareous  fpar  mixed  with  fome  grains  of  galena. 

rariety  V.  Caout-chouc  of  a  liver  brown  colour,  much 
lefs  unftuous  to  the  touch  than  the  firft  variety,  but  com- 
preffible, and  having  the  afpedl  of  the  real  natural  elaftic 
f^um ;  and  the  more  remarkable,  as  it  is  found  to  become 
olid,  as  we  may  fay,  in  fome  parts,  where  it  acquires  a  much 
greater  hardnefs,  and  even  becomes  brittle,  and  acquires  a 
vitreous  fplendour.  This  gradual  change  is  fo  ftriking,  that 
we  cannot  confider  this  hard  bitumen,  which  in  the  prefent 
fpecimen  is  of  a  yellowifli  colour,  as  a  hard  bituminous  matter 
accidentally  enveloped  by  caout-chouc. 

Section  II. 

Solid  and  Brittle  Fojjjil  Caout-Cbouc. 

No.  VI.  Black  folid  caout-chouc,  hard  and  brittle  like  jet, 
exceedingly  brilliant  on  its  fra6lure,  which  is  conchoid,  and 
fometimes  finely  marked  with  flrias  difpofed  in  the  form  of 
rays,  proceeding  from  the  point  of  fra£lure,  and  expanding  in 
the  manner  of  a  fan ;  eleftric  by  friftion,  opake  throughout 
the  whole  mafs,  but  pellucid  at  the  edges,  and  particularly 
when  viewed  in  aftrong  light:  its  colour  is  then  a  red,  aliiioft 
as  bright  and  agreeable  as  that  of  the  hyacinth,  and  analogous 
to  the  colour  obferved  on  the  edges  of  the  elaftic  caout-chouc 
of  the  fecond  variety,  feen  in  the  light  which  feems  to  an- 
nounce their  identity. 

No.  Vli.  Another  variety  of  hard  caout-chouc,  fimilar  to 
that  of  No.  VI.  in  hardnefs  and  fplendour,  but  which  is  of 
a  liver  brown  colour.  It  is  entirely  pellucid  by  the  light  of 
a  lamp  even  throughout  its  whole  fubftance,  though  opake 
in  common  day-light,  and  its  colour  is  then  fimilar  to  that 
of  the  hyacinth. 

No.  VIII.  The  fame  variety  as  the  above,  but  of  a  paler 
liver  colour.  It  has  befides  the  fame  charafters  and  the 
fame  properties  as  the  other  hard  and  brittle  kinds  of  caout- 
chouc ;  but  it  is  remarkable  for  ftill  adhering  to  its  matrix, 
confiftlncof  femi-tranfparent  milky  calcareous  fpar, with  thick 
brilliant  laminae  of  galena.  The  caout-chouc  here  not  only 
adheres  to  the  calcareous  fpar  but  to  fulphurated  lead,  and  is 
intimately  mixed  with  both. 

Mr.  Mawe,  in  his  Mineralogy  of  Derbyfhire,  mentions 
the  following  very  curious  fad:—"  A  variety^  the  only  one 
I  poflcfs  of  the  kind,  is  elaftic  bitumen  in  a  petrified  marine 
ihell  inclofed  in  the  rock ;"  alfo  *^  another  fpecimen  no  lefs 

rare 


or  "ElaJHc  Bitumen  of  Dtrbyjhtre.  231 

rare  is  obfcure  caoiu-chouc,  but  tranfpar€«t  in  the  light,  in- 
clofed  in  cryftallized  fliior.**  Foffil  caout-chouc,  according 
to  Mr.  Mawe,  is  fouud  alfo  in  fulphated  barytes. 

If  it  be  confidered  that  trees  and  other  vegetables,  which 
produce  natural  caout-chouc  in  fuch  abundance  that  the 
matter  can  flow  down  and  accumulate  at  the  root  oF  them 
when  the  wind  or  any  other  accident  lacerates  the  bark  or 
breaks  the  branches,  are  ail  exotic,  it  will  be  allowed  that  this 
is  a  curious  geological  fa<9:,  which  coincides  with  that  of  foffil 
amber,  which  has  been  found,  and  is  Rill  found,  in  fome  coal 
mines,  and  in  turf  foil  of  an  antique  origin,  and  which  differs 
from  tiiat  formed  in  the  common  turf  mofles.  We  are  not 
yet  acquainted  with  any  vegetable  produSions  which  furnifh 
caout-chouc  in  abundance,  but  the  following  : 

I  ft.  The  vabea^  a  fpecies  of  apocinea,  which  grows  in  Ma- 
dazafcar,  and  of  which  Lamarc  has  given  a  figure  in  his  lU 
lujtrations  de  Boianigue. 

%d^  The  urceola  elajiica  of  Sumatra  and  of  Pullo-Pinang, 
difcovered  by  Mr.  Howifon,  an  fclnglifli  furgeon  at  Pullo-Pu 
nang,  and  defcribed  in  the  fifth  volume  of  the  Ajuitic  Re^ 
fearches  by  Dr.  Roxburgh  '.  This  plant  is  of  the  family  of 
the  apocines. 

3d,  The  b$vea  Guianenjis^  defcribed  and  exhibited  in  a 
figure  by  Aubiet  in  his  Plantes  de  la  Guianef  is  a  large  tree 
of  the  family  of  the  euphorbia.  It  riles  to  the  height  of 
more  than  forty  feet;  its  trunk  is  fometimes  above  two  feet 
in  diameter;  and  the  natives  of  Para  make  bottles,  boots,  and 
other  articles  of  the  caout-chouc  which  dillils  from  it.  It  is 
the  fame  as  that  mentioned  by  M.  de  la  Condamine  in  the 
Memoirsof  the  Academy  of  Sciences  for  1736,  which  grows 
alfo  in  the  province  of  Efmeralda,  in  Peru,  which  the  Maina 
Indians  call  caout^cboucy  and  of  which  they  make  bottles  by 
means  of  earthen  moulds ;  they  ufe  it  alfo  for  torches  to  give 
them  light. 

4lh,  The  artocarpus  mtegrifoUa  of  South'  America,  a  tree 
which  approaches* near  to  th^  mulberry  and  fig-tree. 

5th,  The  Jicus  religiofa. 

6th,  The  Jicus  Indica, 

7th,  The  bipponiane  biglandulofa  (manchineal  tree). 

8th,  The  ^ecropia  peltaia ;  the  two  lall  among  the  eu- 
phorbia produce  alfo  a  milky  juice  analogous  to  the  cauut- 
C^houc. 

^  See  Phiiofophicai  Magazine,  vol.  vi. 
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XLI.  j4  general  View  of  the  Coal  Mines  worked  in  France^ 
of  their  different  ProduSis,  and  the  Means  of  circulating 
tbem.      By  C.  Lefebvre,   Member  of  the  Council  of 
Mines,  of  the  Philomatic  Society  j  &c^  &c, 

[Continued  from  p.  164.] 

Department  of  La  Cote  d'Or. 

OOME  indications  of  coal  have  been  announced  here,  and 
particularly  in  the  communes  of  Arefne,  Turcey,  Montbard, 
and  Chevauney.  TTiey  deferve  to  be  examined ;  and  Chaxn- 
peaux^  engineer  of  mines,  now  employed  in  that  diftrift, 
will  no  doubt  give  fonie  accurate  information  on  the  fub- 
je6l :  but  hitherto  no  coal  mines  have  been  worked  in  this 
department;  it  can  receive  its  coals  from  Blanzi  by  the  canal 
of  Charollois,  and  by  going  up  the  Sa6ne  as  far  as  Saint- 
Jean-de-L6ne;  where  the  canal  of  Burgundy  begins. 

Department  of  the  Cdtes-du-Nord. 

No  coals  have  yet  been  found  in  this  department.  Indi- 
cations of  coal  have  been  announced  near  Lannion  and 
Quimper-Gaezence,  in  the  neighbourhood  of  Pontrieux ; 
but  no  attention  has  been  paid  to  them.  It  is  fupplied  there- 
fore only  by  means  of  its  fea-ports,  which  may  receive  the 
coal  brought  from  the  mines  of  Litry,  in  the  Calvados,  and 
thofe  which  abound  in  the  northern  departments,  which 
may  be  conveyed  by  land  to  the  canals  which  terminate  at 
the  fea. 

Department  of  La  Creufe,  . 

Several  coal  mines  (14)  are  worked  in  this  countrj^",  which 
is  ftill  little  known  in  a  mineralogical  point  of  vicw^  and 
which  appears  worthy  of  being  carefully  examined.  The 
communes  where  coal  mines  in  a  ftale  of  working  are  found, 
are  thofe  of  Couchczoite,  Bofmoraud,  Vavory,  St.  Palais, 
and  Fautmazuras. 

Though  their  produflion,  according  to  the  information 
obtained  by  the  Council  of  IVIines,  is  edimated  in  general  at 
126,000  myriagranimes,  it  certainly  exceeds  that  quantity, 
becaufe  feveral  of  the  mines  have  not  yet  been  worked  with 
proper  aftivity.  The  mean  price  of  the  coals  at  the  pit  is 
10  tents  per  myriagramme. 

Thefe  mines  are  not  much  worked,  becaufe  there  are  very 
few  means  of  confumption. 

If  the  Creufe,  which  is  faid  to  be  navigable  as  far  as 
Cucrct,  could  be  rendered  navigable  for  boats  to  Ahun,  it 

would 
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would  opep  a  very  ufeful  circulation  for  the  coals  of  the  mines 
in  the  neighbourhood  of  that  commune,  atid  would  facilitate 
the  tranfportation  of  them  as  far  as  the  Vienne,  to  which  it 
joins  in  the  department  of  Indre-et-Loire.  Thefe  mines^ 
then,  would  fupply  in  part  the  confumption  of  the  depart- 
ment of  Indre. 

On  the  other  hand,  if  it  were  podible  to  render  the  Thi- 
rion,  which  pafles  Bourganeuf^  navigable  from  that  town  to 
its  junction  with  the  Vienne  above  Limoges,  and  toenfure 
the  navigation  of  the  Vienne  from  Limoges  to  ChatellerauX) 
where  it  oegins  to  bear  boats,  an  extenfive  confumption  would 
be  opened  For  the  coals  which  are  on  the  north  and  fouth  of 
Bourganeuf,  and  make  this  fuel  circulate  in  the  departments 
of  La  Haute- Vienne  and  of  La  Vienne.  This  circulation 
would  be  exceedingly  ufeful,  and  increafe  manufactories  and 
induftry. 

Department  of  La  Dyle. 

This  department  poflefles  no  coal  mines ;  but  it  borders 
on  that  of  Jemappes,  the  numerous  mines  of  which  fupply 
more  coals  than  it  has  occafion  for.  It  is  of  importance, 
therefore,  that  this  fuel,  the  ufe  of  which  is  general  in  that 
country,  may  be  obtained  at  a  price  fuited  to  the  different 
places  where  it  is  confumed ;  and  that  the  roads  be  repaired 
and  carefully  maintained  in  a  proper  (late.  Without  this 
attention,  the  deamefs  of  carriage  would  throw  the  inhabi- 
» tants  of  La  Dyle  into  a  deplorable  aflate  of  didrefs  in  regard 
to  fuel,  and  produce  a  hurtful  llagnation  in  the  mines  of  the 
department  of  Jemappes. 

Department  of  La  Dordogne. 

The  cantons  of  Cranfac  and  TerafTon  (15)  afford  collec- 
tions and  ftrata  of  coals  of  a  good  Quality  and  exceedingly 
rich.  Thefe  mines  would  be  an  obje«  worthy  being  worlTea 
with  aftivlty,  if  the  navigation  or  the  Vefere  were  rendered 
more  certain,  and  eafier. 

At  prefent  they  are  worked  only  at  the  furface  by  fome 
proprietors  of  land,  and  fupply  only  the  local  confumption. 
The  produ£l  of  thefe  coal  mines  is  not  known ;  but  it  is  cer- 
tain that  the  working  of  them  would  be  eafy,  and  that  they 
are  capable  of  affording  great  refources  for  a  long  time. 

Department  ofDouls. 

Several  indications  of  coals  have  been  announced  in  this 
department  (16).  Refearches  even  have  been  made  in  dif- 
ferent parts,  but  hitherto  no  coals  have  been  dug  up. 

According 
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According  to  the  general  meafures  which  have  heen  taken 
by  the  government,  this  department  is  one  of  thofe  where  an 
engineer  of  mines  will  be  employed;  and  we  have  reafon  to 
hope  that  refearches  will  be  made,  and  followed  with  fuccefs. 

A  very  confiderable  mafs  of  fbffil  bituminous  wood  has 
been  difcovered  at  Grand-Denis,  in  the  neighbourhood  of 
Omans,  in  the  commune  of  Flanchebouche.  This  fubftance 
has  not  entirely  the  fame  qualities  as  coals ;  but  in  the  (late 
in  which  it  is  found  at  Grand-Denis  it  tnay  be  advantage- 
oufly  employed  for  feveral  purpofes,  and  particularly  under 
boilers.  The  managers  of  the  fait- works,  who  have  caufed 
trials  to  be  made  with  it,  are  going  to  employ  it  for  evapo- 
rating the  water  of  the  fait- work  otMontmorot.  This  will 
produce  a  great  faving  in  the  wood  employed  in  that  maou- 
taftory. 

Department  of  La  Drome, 

The  difcovery  of  coal  mines  in  this  department  (17)  has 
often  been  announced ;  but,  according  to  the  reports  of  the 
engineers  of  mines  who  have  vifited  them,  it  appears  that 
thefe  indications  were  nothing  elfe  than  bitummous  foflil 
wood,  which  is  frequently  found  in  ftrata  of  fand,  and  parti- 
cularly in  the  environs  of  Creft  in  the  diftri£l  of  that  name, 
and  in  the  territory  of  feveral  communes  in  the  environs  of 
Nions. 

This  foflil  wood  has  been  dug  up,  and  particularly  at  Creft; 
and  though  it  cannot  be  applied  to  the  fame  purpofes  as 
coals,  it  is  ftill  ufeful  in  thefe  countries  in  the  manufadories 
for  fpinning  (ilk. 

The  department  of  La  Dr6me  may  receive  abundance  of 
coals,  at  leaft  for  fupplying  the  communes  which  lie  near  to 
the  banks  of  the  Rhone,  as  thofe  of  the  departments  of  Ar- 
deche  and  La  Loire  can  be  conveyed  to  them  on  that  riv^r* 

J  Department  of  the  Scheldt. 

The  mines  of  the  departments  of  the  North  and  of  Je- 
mappes  iurniih  abundance  of  coals  to  the  inhabitants  of  this 
department,  in  which  no  coal  mines  arc  worked. 

Department  of  Eure. 

In  this  department  no  coal  mines  are  known.  Tt  cannot 
procure  this  fuel  but  by  going  down  the  Seine  to  its  mouth, 
or  unlefs  fome  arrive  by  lea  at  Honfleur.  This  port  may  be 
fupplied  from  the  coal  mines  of  Litry,  in  Calvados,  or  m>tn 
thofe  of  the  departments  of  the  Norin. 

Dipartment 
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Department  of  Eure^et^ Loire. 

*As  this  department,  like  the  preceding,  has  no  mines  in  a 
ftate  of  being  worked,  it  can  procure  no  coals  but  tbofe  cen* 
veyed  down  the  Loire  as  far  as  Orleans,  which  fupply  its 
fouthem  part,  and  tbofe  circulated  on  the  Seine,  which  fup- 
ply the  northern.  But  the  land  carriage  there  muft  render 
this  fuel  very  dear. 

Department  of  Fini/lerre» 

There  are  no  coal  mines  in  this  department  (i8)  which 
can  be  confidered  in  a  ftate  of  productive  working :  however^ 
in  confequence  of  old  indications,  fome  refearches  have  beea 
within  thefe  few  years  refumed  in  the  neighbourhood  of 
Quimper. 

Thefe  refearches  have  afforded  fome  hopes.  Small  veins 
of  coal  have  even  been  found  ;  and  as  a  mine  of  this  kind 
would  be  of  great  importance  to  the  port  of  Breft  and  the 
other  fea  ports  and  arfenals  of  this  department,  the  minifter 
of  the  marine  has  caufed  thefe  refearches  to  be  continued 
near  Quimper  with  great  activity,  according  to  plans  approved 
by  the  Council  of  Mines. 

Several  other  indications  have  been  announced  at  Cleden 
and  at  the  bottom  of  the  Bsiy  of  Dinan.  C.  Berth  had  givea 
in  the  year  6  fome  information  in  regard  to  this  difiri^;  in 
confequence  of  which  he  was  allowed  to  continue  the  re* 
fearches  he  had  begun,  and  to  put  himfelf  in  a  condition  to 
obtain  a  grant  when  his  difcovery  fhould  be  fuUy  eftabliflied. 
C.  Berth  fet  out  for  Egypt,  and  it  does  not  appear  that  at- 
tention has  fince  been  paid  to  his  labours :  a  coal  mine  in 
this  point  would  be  of  the  more  importance,  as  it  would  be 
within  reach  of  the  harbour  of  Breft. 

Department  ofForets. 

No  coal  mines  are  worked  in  this  department,  which  may 
receive  in  the  fouthem  part  the  produft  of  ihe  abundant 
mines  in  the  environs  of  Saarbruck,  and  the  coals  which  may 
be  conveyed  on  the  Mofelle. 

Department  of  Gar  J, 

This  is  one  of  the  departments  of  the  fouth  of  France  (19) 
where  this  kind  of  fuel  is  moft  abundant.  On  the  north  of 
Alais  the  mines  of  Cendras,  of  Fortes,  of  the  Foreft  of  Abi- 
Ion,  La  Grand-Combe,  and  Pradel,  fumifti  about  2,200,000 
myriagrammes  of  coals  per  annum. 

The 
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The  coal  mines  of  Banes,  Bobillac,  Meranes,  SamUJean- 
de-Valerifque,  fumifti  at  leaft  900,cxx)  myriagrammes. 

Several  ftrata  of  coal  are  flill  worked  in  the  environs  of 
Pont-Saint-Efprit,  and  towards  Laudun  ;  but  it  is  inferior  in 
quality  to  the  oefore-mentioned.  This  is  the  more  unfortu- 
nate, as  the  fituation  of  thefe  mines  on  the  banks  of  th^ 
Rhone  would  render  them  of  great  importance  on  account 
of  the  facility  with  ivhich  they  could  be  tranfported. 

If  the  coal  mines  in  the  environs  of  Alais  poflefled  the 
fame  advantages  in  regard  to  tranfportation,  the  quantity  dug. 
up  might  be  increafed  to  ten  times  the  prefent  quantity,  with- 
out any  fear  of  the  mines  being  exhaulied  in  many  years. 
But  they  cannot  be  exported  from  the  country^  in  confequence 
of  the  dearnefs  of  carnage,  • 

The  mean  price  of  the  large  coals  at  thefe  mines  is  7  cents* 
pet  myriagramme,  and  that  of  the  fmall  coals  from  4  to  5 
cents. 

It  appears  that  a  canal  is  now  conftrufting  from  Nimes  to 
Saint-Gilles.  The  mineral  riches  and  abundant  refources  in 
fuel,  which  the  mines  in  the  neighbourhood  of  Alais  would 
furniih  for  ag^s,  are  of  fo  much  importance,  that  a  commu* 
nicatioiv ought  to  be  opened  with  that  country  by  means  of 
a  counter-canal  to  fupply  the  place  of  the  bed  of  the  Garden^ 
which  is  not  navigable. 

In  this  department  there  are  alfo  fome  (Irata  of  coal  worked 
in  the  environs  of  the  commune  of  Vigan.  At  prefent  the 
working  is  liot  carried  on  with  'much  activity ;  fbme  of  the 
pits  have  even  been  abandoned  in  confequence  of  law-fuitSj 
which  are  on  the  point  of  being  decided. 

The  common  amount  of  the  product  of  this  canton  may 
be  eftimated  at  leaft  at  2oo,oco  myriagrammes. 

Thefe  mines  cannot  find  much  coniumption  except  by  the. 
Hcrault;  but  this  river  is  not  navigable  in  the  neighbour- 
hood of  Vigan. 

Departme7it  of  La  Haute^  Garonne, 

In  this  department  there  are  no  coal  mines  worked.  Some 
foundings  have  been  made  in  the  envitons  of  Touloufe,  in 
confequence  of  fame  fuppofed  indications.  Thefe  foundings 
have  not  confirmed  the  hopes  which  had  been  conceived. 

Foffil  wood  in  the  ftate  of  very  fine  jet  has  been  found  in 
the  Foreft  of  Montbrun  towarcls  Montefquieu  and  Rieux. 
Specimens  of  it  may  be  feen  in  the  coUe61ion  of  the  Council 
of  Mines. 

The  department  of  La  Hautc-Garonnc  may  be  fupplied 

with 
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with  coals  in  the  eaftern  part  by  the  mines  of  Carmeaux,  in 
the  department  of  Tarn.  The  produfts  of  thefe  mines  are 
embarked  on  the  Tarn,  and  enter  with  that  river  into  the 
northern  part  of  the  department  of  La  Haute-Garonne.  But 
the  difficulties  which  occur  in  the  navigation  of  the  Tarn 
greatly  increafe  the  price  of  the  coals  of  Carmeaux.  This 
inconvenience  might  be  removed  without  much  expenfe.  We 
muft  therefore  hope  that  meafures  will  be  purfued  to  remove 
thefe  obftacles,  which  are  equally  prejudicial  to  induflry,  to 
commerce,  and  to  all  the  confumers  of  thefe  departments. 
The  coals  deftined  for  Touloufe  and  the  fouthern  part  of  the 
department  are  depofited  at  Port  Saint-Sulpice,  froiti  which 
they  are  tranfported  by  land  carriage. 

Department  of  Gers, 

This  department,  in  which  no  coal  mines  are  known,  can 
obtain  this  fuel  only  by  land  carriage  from  the  entrep6ts  of 
Touloufe,  or  from  fome  of  the  ports  of  La  Garonne  in  its 
northern  part. 

Department  of  La  Gironde, 

Colle£lions  of  bituminous  foflil  wood  depofited  in  ftrata  of 
fand  have  been  difcovered  in  feveral  places  in  the  neighbour- 
hood of  Bourdeaux.  As  this  foffil  wood  feems  to  be  difperfed 
in  great  abundance,  it  would  be  of  advantage  to  purfue  the 
refearches  which  have  been  made,  with  more  conftancy  than 
has  hitherto  been  the  cafe. 

Thefe  refearches  might  not  conduft  to  the  difcovery  of  a 
coal  mine ;  but  the  foffil  wood  might  be  ufed  with  great  ad- 
vantage as  fuel  in  different  operations  for  which  wood  is  em- 
ployed/ 

There  are  no  coal  mines  worked  in  this  department,  but 
it  receives  by  the  Garonne  the  coals  of  Carmeaux.  This  fuel 
might  alfo  be  procured  with  more  eafe  from  the  abundant 
coal  mines  which  are  known  between  Teraffi^n  and  Bergerac, 
on  the  banks  of  the  Vefere  and  the  Dordogne,  if  the  naviga- 
tion of  thefe  rivers  were  rendered  eafier. 

This  department  might  receive  alfo  by  the  mouth  of  the 
Gironde  the  produfts  of  the  rich  mines  of  the  departments 
'of  the  North.  An  exchange  of  the  coals,  iron  works,  and 
of  a  variety  of  other  articles  manufaSured  in  thefe  depart- 
ments, for  the  wines  and  brandy  of  the  Bordelais,  which  are 
in  requeft  in  the  whole  North,  might  be  made  by  the  French 
naval  trade  as  well  as  the  Englifti.  It  is  even  probable  that 
Pit  fliould  obtain  great  advantages  for  the  ironmongery  trade 
in  India,  in  confequence  of  the  low  price  at  which  the  ma- 
-  6         .      •.  ,  nufadorie* 
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Bufaflories  of  the  north  of  France  could  furnifii  thefe  articles^ 
of  which  Bourdeaux  would  be  the  entrepdt  either  for  Ame- 
rica or  for  the  Eaft  Indies. 

Department  ofHerauU, 

Coal  mines  arq  frequenlly  met  with  in  this  department  (ao). 
The  canton  of  Bedarieux  affords  fome  immenfely  rich^  fuch 
as  thofe  of  Saint'Gervaisy  ofCamplong,  ofBouflaque,  and 
Graifleflac ;  towards  the  fouth^  in  the  canton  of  Rouian^  thofe 
of  Boufquet,  in  the  commune  of  Neffies ;  towards  the  fouth* 
weft,  in  the  canton  of  Saint- Chiniau,  the  mines  of  Ceflenon; 
and  towards  the  fouth,  near  the  canal  of  the  two  feas^  thofe 
of  Aztllanet.  Some  have  been  found  alfo  in  different  places 
in  the  environs  of  Montpellier.  A  leafe  is  about  to  be  granted 
for  working  thofe  of  Saint- Gely-du-Fefq. 

Though  the  greater  part  of  the  coals  procured  from  thefe 
mines  is  not  of  the  beft  Quality,  they  are  a  great  relief,  ia 
confequence  of  the  dearnefs  of  wood,  and  of  the  numerous 
man(ira6tories  in  which  they  are  employed. 

But  in  general,  the  means  of  circulation  in  the  interior  of 
this  department  are  neither  numerous  nor  eafy.  The  coals  of 
the  mines  in  the  neighbourhood  of  Bedarieux,  which  might 
fumiih  a  gjeat  many,  cannot  conveniently  be  tranfported. 
Some  individuals  are  foliciting  for  grants  fuDJe£k  to  the  con- 
dition of  making  a  road,  which  would  foon  ^ve  more  im- 
E^rtance  to  thefe  mines  by  facilitating  the  carriage  of  them  to 
edarieux.  It  would  be  necefTary  alfo  to  have  a  communica- 
tion with  the  canal  of  the  two  feas,  lefs  expenfive  than  that 
by  land.  It  appears  that  the  river  Ourbe  might  eafily  be 
rendered  navigable  from  Bedarieux  to  Bezieres.  It  would 
then  anfwer  very  well  the  propofed  obje6t. 

The  pric6  of  coals  at  thefe  mines  is  15  cents  per  myria- 
gramme.  But  this  price  is  doubled  when  they  have  oeen 
tranfported  as  far  as  the  canal. 

The  coal  mines  which  are  neareft,  fuch  as  thofe  of  AziU 
lanet,  are  attended  with  fome  advantages  in  this  refjped. 

The  whole  product  of  the  different  mines  of  this  depart- 
ment may  be  eftimated  at  i,8oo,cx)0  myriagrammes. 

In  confequence  of  the  fuperior  quality  of  the  coals  of  Car- 
meaux,  in  the  department  of  Tarn,  they  are  received  by  the 
confumers  along  the  canal,  in  preference  to  thofe  already 
mentioned,  though  the  price  is  nearly  double. 

Department  of  Jemappes. 

A  very  large  portion  of  this  department  (91)1  and  parti* 

cularly 
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cularly  its  fouthem  part,  may  be  confidered  as  an  immenre 
mafs  of  coals,  in  fome  places  fcarcely  covered  by  ftrata  more 
modern  than  the  depots  of  that  mineral. 

The  geologue,  in  traverfing  the  interior  of  thefe  mines^  is 
adoniihed  at  the  varied  phenomena  exhibited  by  the  nume- 
rous and  fucceflive  ftrata  of  coals,  the  inflexion,  curvatures^ 
or  turns  of  which,  in  an  inverfe  dire6tion  and  parallelifm,  open 
a  vaft  but  difficult  field  for  conje&ures  rerpe6lmg  their  forma- 
tion, and  the  revolutions  of  the  globe  which  mufl  have  pro- 
duced thefe  refults :  but  to  enter  here  into  a  confideration  of 
thefe  wonderful  efTe^s,  a  defcription  of  which  muft  be  re- 
ferved  for  particular  treatifes  on  the  operations  of  nature^ 
would  lead  me  too  far  from  my  prefent  objeft. 

I  fliall  therefore  content  myfelf  with  giving  fome  idea  of 
the  refources  which  this  country  furnifhes,  not  only  to  its  in- 
habitants, but  (o  thofe  of  feveral  other  departments;  by  which 
it  will  be  feen  how  much  i)s  produ6lions  in  coal  might  be  in- 
creafed^  and  that  they  would  be  fufficient  to  fupply  for  many 
years  all  thofe  parts  of  France  which  receive  coals  oy  fea  from 
foreign  countries. 

More  than  3000  pits  are  worked  in  the  environs  of  Je- 
mappes,  Mons,  and  Charleroi.  They  are  far  from  being 
carried  to  their  maximum  of  aftivity.  The  fum  of  their 
produ£ts,  however,  amounts,  at  the  lea(^,  to  220,000,000  my- 
riagrammes  annually ;  and  this  product  might  eaiily  be  dou- 
bled, if  the  c^Ji  miption  increafed  in  the  fame  proportion. 

In  regard  to  the  quality  of  thefe  coals,  it  is  exceedingly  va- 
rious :  thefe  numerous  mines  furnifh  coals  of  every  kind, 
and  the  price  at  the  pits  differs  according  to  the  quality  from 
5  to  9  cents  per  myriagramme. 

The  places  where  they  are  confumed  are,  the  departments 

of  the  Sambre  and  Meufe,  LaDyle,  the  Scheldt,  theDeux- 

<Nethes,  and  fiatavia,  in  competition  with  the  Englifh  coals. 

The  means  of  circulation  are  the  river  Haine,  the  Scheldt, 
the  canals  which  communicate  with  thefe  rivers,  the  Sambre 
and  the  Meufe,  and  the  large  roads  from  Mons  and  Charleroi 
to  BruiTels. 

It  may  be  readily  conceived  of  how  much  importance  it 
would  be  to  this  department,  which  employs  a  great  number 
of  hands  in  working  its  coals,  and  alio  to  thofe  countries  to 
which  thefe  coals  might  be  tranfporied,  if  the  oanals  and 
roads  were  kept  in  a  ftate  of  better  repair. 

Every  degradation  of  the  roads  which  retards  conveyance, 
or  which  renders  more  horfes  neceflary,  multiplies  expenfe 
and  increafes  the  price  of  the  coals;  which  ought  to  be  kept 
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as  low  as  poflible^  both  on  account  of  their  utility  in  our  ma- 
nufaftories;  and  of  the  necefiity  of  maintaining  a  competition 
with  the  Englifhxoals. 

The  carriage  by  the  caufeways  from  Charleroi  and  Mons 
to  Bruflels  adds  greatly  to  the  price  of  thefe  coals.  A  canal 
has  been  proie£ted  for  uniting  the  Sambre  towards  Thuin 
with  the  fmall  river  of  Senne ;  which  would  convey  the  coals 
of  the  mines  in  the  neighbourhood  of  Charleroi  to  Bruflels, 
and  would  thus  form  a  communication  with  the  Scheldt  and 
Batavia,  fo  as  to  prevent  the  neceflity  of  land  carriage. 

This  canal,  valuable  in  this  point  of  view,  would  be  of 
utility  alfo  to  the  export  trade  of  thefe  countries  in  regard  to 
the  glafs  and  nails  fent  to  Holland  and  to  our  own  ports,  and 
which  are  thence  conveyed  to  the  Indies. 

It  would  be  of  utility  alfo  to  government  for  tranrportins 
the  timber  of  the  Foreft  of  Souane,  through  which  ii  would 
pafs. 

To  point  out  thefe  improvements  will,  no  doubt,  be  fuffi* 
cient  to  induce  government  to  pay  ferious  attention  to  them) 
but  until  new  means  of  circulation  be  provided,  it  is  of  im- 
portance that  the  exifting  roads  (hould  be  properly  repaired. 

I  (hall  terminate  this  article  by  obfervine,  tnat  it  is  the  in-^ 
tereft  of  France  to  facilitate  its  commercial  intercourfe  with 
Holland,  and  particularly  that  which  relates  to  the  importa- 
tion of  our  coals  into  that  country :  confequently,  inftead  of 
laving  a  duty  on  their  exportation  to  the  amount,  as  is  faid, 
of  20  per  cent.,  this  branch  of  commerce  ought  to  be  entirely 
free.  It  would  be  good  policy  alfo  to  encourage  by  bounties 
the  exportation  of  the  coals  of  this  department,  efpecially 
when  deftined  for  French  ports  in  parts  or  our  territory  which 
cannot  receive  this  fuel  from  the  mines  of  the  interior,  and 
which  if  not  fupplied  by  our  mines  would  procure  them  from 
foreign  countries, 

[To  be  continued.] 


XLII.  On  a  new  Kind  of  Fainting  with  the  Serum  or 
watery  Part  of  the  Blood.  Bjf  F.  Carbonel,  M.D^ 
of  Barcelona  *. 

JL  HE  advantages  and  utility  of  painting  have  at  all  time» 
excited  the  emulation  of  profeflbrs  and  of  artifls.  The  pro- 
grefs  of  this  art,  which  imitates  nature,  has  fortunately  cor- 
refponded  to  their  wiflies ;  but  its  advancement  would  cer- 

*  From  the  Journal  dc  P.;v/?y«^,  Vcntofc,  an.  ii. 
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Uinly  have  been  more  rapid  if  artifts  had  been  fooner  made 
acquainted  with  the  new  chemiftry.  This  alfertion  is  proved 
by  the  prefent  difcovery. 

The  neceffity  of  painting  furfaces  of  different  kinds,  their 
various  fituations,  and  the  complex  circumftances  which  at- 
tend the  application  of  colours,  have  given  rife  to  the  diifer* 
ent  kinds  of  painting  which  are  known ;  fuch  as  painting  in 
firefco,  painting  in  fize,  oil-painting,  painting  with  milk^ 
painting  on  porcelain,  painting  with  wax,  painting  on  glafs^ 
&c. 

The  journey  of  the  king  of  Spain  to  Barcelona,  and  the 
preparation  of^the  edifices  deftined  for  the  ufe  of  their  ma- 
|eflies,  afforded  me  an  opportunity  of  folvine  a  new  problem 
m  re^rd  to  this  art.  It  was  neceflarv  to  difcover  fome  kind 
of  pamting  of  the  common  colour  or  (lone  which  might  be 
able  to  refifl  rain,  which  fhould  be  unalterable  in  the  fun, 
etfy  to  be  applied  on  wood,  and  which  (hould  dry  foon  and 
exhale  no  bad  odour ;  in  a  word,  a  painting  equally  durable 
with  that  in  (ize,  and  which  (hould  have  the  property  of  being 
able  to  withftand  the  inclemency  of  the  weather.  The  folu- 
bility  of  gelatin  in  water,  the  bad  fmell  of  oil,  the  weak  ad- 
hefion  of  milk  of  lime  to  wood,  and  its  ready  alteration  by 
heat,  made  me  ftmfible  that  it  would  be  impoilible  to  have 
recourfe  to  any  of  the  known  vehicles  for  fecuring  the  co- 
louring matters.  After  fome  examination  I  found  that  al- 
bumen ^  was  the  only  fubdance  which  could  anfwer  the  re- 
quired conditions,  on  account  of  its  infolubility  in  water^ 
and  the  coniiftence  it  acquires  by  combining  with  calcareous 
earths.  This  fubftance^  prepared  by  the  vital  power  in  the 
animal  organs,  is  found  aimoft  pure  in  the  white  of  an  egg 
or  albumen,  and  is  found  in  combination  in  different  animal 
fubftances.  But  the  great  vifcidity  of  the  white  of  an  egg, 
the  clots  which  are  formed  by  its  combination  with  lime,  and 
particularly  its  dearnefs,  made  me  give  up  all  idea  of  employ- 
mg  it  for  painting  a  whole  edifice. 

I  then  conceived  that  the  ferum  of  blood,  the  principal 
part  of  which  confifts  of  albumen,  would  be  attended  with 
all  the  advantages  of  white  of  egg  for  the  propofed  end,  with- 
out having  any  of  its  inconveniences.  Chemical  analyfis  of 
animal  fuollances,  indeed,  (hows  that  the  ferum  of  blood, 
commonly  called  the  water  of  the  blood,  or,  improperly,  the 
lymph  of  the  blood,  is  a  kind  of  animal  mucilage  compofed 
of  albuminous  or  gelatinous  fubilanccs  in  different  propor- 

^  This  painting  was  much  wanted  for  the  biidge  which  joins  the  boitl 
drta  Douane  to  the  palace  of  the  captain-general,  as  no  other  kind  could 
be  employed  for  fear  of  injuring  the  queen's  health. 
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Tbep9«pvatk«<^tli»iie«r  kifldof  poiniitcafr,  aad 
ifun»  rtry  itok  time*  Nodung  »  ocfftflanr  intt  to  pclvci.,^ 
tbe  hoKy  and  t4>  dikite  it  in  tbe  (amm  of  blood  vitil  it  fanes 
a  ii<|tti4  4if  A^ficintt  thickndEi  far  patmiog;  which  is  thco  to 
b«  applied  in  the  ttfual  maosur.  The  oofatv  vhich  thb 
ijmiySu^ni  a<x|utret  is  trfaitiiby  aod  moic  or  kfii  ^^miw^  3c- 
uttAn^  U}  t^ie  purity  of  tbe  farum  and  tbe  «biieiic&  of  the 
\m^,  IU\%  irartb  nuy  be  etnplojred  either  in  tbe  flate  of 
t\uvk  Of  csuflic  lifoe  reducrd  to  pomdeT,  or  well  flaked 
Willi  a  fmall  quantity  of  water  to  kflen  the  adbefion  of  its 
iuU'^nui  paru*  It  muft  then  be  reduced  to  a  fine  powder, 
and  l>c  fi(trd  through  a  cioTe  fieve.  If  kept  for  fame  days,  it 
U  tii'/^'flsry  U»  preferve  it  in  a  clofe  tob  or  earthen  veflel,  to 
pfi'V^'iit  it*  Ciiinbiiiation  with  the  carbonic  acid  and  water  of 
iIm'  sliiM/lph<;re,  The  ferum  if  feparated  from  the  curdled 
hUfifil  \}y  dr/'Miit»(iotf  i  but  care  tnuft  be  taken  to  (bake  the 
tiittHi'f  s»  latU  i»  iKiflible,  and  to  fufier  it  each  time  to  re- 
luiiifi  Mt  red, 

III  thiN  c'om|)ofiliott  two  thing*  onlv  are  to  be  obferved: 
tbe  firil  iff,  iliMt  (i'l'iiiri  being  a  fluid  highly  fufceptible  of  cor- 
ru|)tioU|  it  imiil  btt  ctnploycd  tbe  fame  day  it  is  feparated  3  or 
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«t  furtheft  the  day  following,  provided  it  be  kept  in  a  cool 
place  ifaeltered  from  the  contad  of  the  air,  efpecially  during 
the  fummer,  when  it  alters  much  more  eafily. 

In  cafe  of  doubt,  infpe£tion  of  the  fluid  alone  may  ferve  to 
determine  its  quality;  for  the  figns  of  its  fermentation  are 
very  evident*  This  obfervation  is  applicable  alfo  to  the  co- 
louring liquor,  but  in  a  lefs  de^ee.  It  follows  from  this 
circumftance,  that  the  veflels  which  have  been  ufed  for  con- 
taining, preparing,  or  applying  paint  made  with  ferum  0!ijght 
to  be  waflied  every  day.  The  fecond  precaution  to  be  taEen 
is,  that  as  the  re-aftion  of  the  ferum  and  lime  increafes  in  the 
courfe  of  time,  as  well  as  the  denfity  of  the  mixture,  in  order 
that  it  may  be  preferved  in  the  neceflary  date  of  fluidity,  or 
to  diminim  or  increafe  it  accordinjg  to  the  nature  of  the  fub- 
fiances  to  be  painted  and  the  number  of  ftrata  to  be  applied^ 
another  veflel  filled  with  fenim  muft  be  provided,  to  give  to 
)he  colouring  liquor  the  neceflary  fluidity.  It  thence  follows 
ibat  the  mixture  muft  be  prepared  as  it  is  ufed. 

Having  aifured  myfelf  of  the  fuccefsful  and  conftant  effe^ 
of  this  kind  of  painting,  I  tried  to  mix  it  with  different  co« 
louring  fubftances,  to  render  the  application  of  the  invention 
more  general* 

The  well  known  re-a£lion  of  animal  fubftances  and  of  lime 
on  the  metallic  oxides,  and  particularly  on  thofe  in  which 
oxygen  is  united  to  the  metal  with  little  force,  made  me  fuf«* 
peA  an  alteration  of  fome  colours  when  mixed  with  this  li- 
quid ;  an  alteration  naturally  produced  by  the  feparation  oi 
a  part  of  the  oxygen  from  the  metallic  oxides.  On  the  other 
hand,  the  analogy  which  coloured  chalks  have  with  calca- 
reous earth  induced  me  to  believe  that  their  combination 
would  be.  attended  with  the  happieft  refult.  The  oxides  of 
lead,  copper,  and  arfenic,  indeed,  undergo  a  £ngular  altera- 
tion in  their  refpedive  colours,  when  they  are  united  with 
ferum  and  calcareous  earth  :  but  this  is  not  the  cafe  with  co- 
balt green ;  which  on  that  account  appears  to  me  to  be  very 
proper  for  being  ufed  as  a  colouring  matter  in  this  new  kind 
of  painting.  Thofe  earths,  however,  called  red,  green,  black, 
or  yellow,  which  are  of  an  argillo-calcareous  nature,  when 
mixed  with  thefe  fubftances,  may  furnifh  different  agreeable 
colours  of  a  durability  equal  to  the  blueifh  colour  produced 
merely  by  the  mixture  or  lime  and  of  feruin. 

I  have  however  remarked,  that  the  durability  of  this  paint- 
ing is  confiderabiy  altered  when  there  is  mixed  with  it  a  very 
large  quantity  of  colouring  earth,  fuch  as  the  black  earth  ufeu 
for  painting  an  iron  colour,  or  the  reprefentation  of  white 
marble  with  black  fpots.  To  remedy  this  inconvenience,  no- 
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tions,  diflblved  in  an  indetenninate  quantity  of  water^  con* 
ftantly  united  to  pure  foda,  which  reduces  the  albuminous 
fubftance  to  an  aimoft  faponaceous  date*  There  is  found 
alfo  in  the  ferum  phofphate  of  foda,  of  lime,  and  of  ammo- 
nia«  But  tbefe  faline  itibftances  are  not  eflential  to  this  com- 
bination, fince  they  not  only  may  vary  in  their  proportions^ 
but  be  wanting  either  in  whole  or  in  part;  and  even  unite  in 
the  ferum  to  other  falts,  fuch  as  the  muriate  of  potafli,  the 
phofphate  of  magnefia,  &c.,  without  the  albuminous,  alka* 
line,  or  gelatinous  fubftance  of  the  ferum  being  changed,  or 
exhibiting  different  chara&eriftic  properties. 

This  do£trine,  received  by  all  the  celebrated  modem  che-« 
mifts,  induced  me  to  think  that  the  albuminous  fubftance  of 
ferum,  modified  by  its  combination  with  gelatin  and  foda^ 
ought  to  form  with  calcareous  earth  a  compofition  which 
would  retain  no  more  of  that  vifcidity  and  tenacity  afliimed 
by  the  mixture  of  the  white  of  an  egg  and  lime,  than  what 
might  be  neceflary  for  anfwering  the  propofed  end. 

Thefe  reafons,  and  the  low  price  of  this  liquid  in  large 
cities,  foon  induced  me  to  try  the  efie^  of  the  ferum  of 
blood  with  pulverized  ouicklime ;  and  I  found,  with  much 
fatisfaftion,  that  my  fir(t  trials  correfponded  in  every  refpe& 
to  the  hopes  I  had  conceived. 

Pra^ice  and  Af>plication  (jftbe  new  Kind  of  Painting. 

The  preparation  of  this  new  kind  of  paint  is  eafy,  and  re- 

Siires  very  little  time.  Nothing  is  neceflary  but  to  pulverize 
e  lime,  and  to  dilute  it  in  the  ferum  of  blood  until  it  forms 
a  liquid  of  fufBcient  thicknefs  for  painting ;  which  is  then  to 
be  applied  in  the  ufual  manner.  The  colour  which  thi» 
compofition  acquires  is  whitiih,  and  more  or  lefs  (hining,  ac* 
cording  to  the  purity  of  the  ferum  and  the  whitenefs  of  the 
lime.  This  earth  may  be  employed  either  in  the  ftate  of 
quick  or  cauftic  lime  reduced  to  powder,  or  well  flaked 
with  a  fmall  quantity  of  water  to  leflen  the  adhefion  of  its 
intemnt  parts.  It  muft  then  be  reduced  to  a  fine  powder^ 
and  be  fifted  through  a  clofe  fieve.  If  kept  for  fome  days,  it 
is  neceflary  to  preferve  it  in  a  clofe  tub  or  earthen  veflel,  to 
prevent  its  combination  with  the  carbonic  acid  and  water  of 
the  atmofphere.  The  ferum  is  feparated  from  the  curdled 
blood  by  decantation :  but  care  mud  be  taken  to  (bake  the 
matter  as  little  as  poffible,  and  to  fuffer  it  each  time  to  re- 
main at  reft. 

in  this  compofition  two  things  only  are  to  be  obferved: 
the  firft  is,  that  ferum  being  a  fluid  highly  fufceptible  of  oor- 
ruptiouj  it  muft  be  employed  the  fame  day  it  is  feparated ;  or 
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pUfierand  giue,  to  prevent  its  re-a£lionon  the  colouring  parts 
of  the  painting. 

The  hardnefs  of  this  fubftance,  and  its  fufceptibility  of  re- 
ceiving a  poltih,  induce  me  10  believe  that  it  might  be  em- 
ployed  on  (lucco,  and  for  imitating  it  on  walls  and  ceilings. 

It  may  be  ufed  alfo  for  uniting  water-conduits,  and  for  ce- 
menting ftones  of  all  dimenfions,  and  efpecially  thofe  which 
are  put  mto  wood  caiflTons  for  building  under  water. 

It  appears  from  different  works,  that  the  anticnts  had  con* 
ceived  the  idea  of  employing  blood  in  the  compofition  of  their 
cements  and  mortar;  but  the  ufe  of  it  in  painting  was  before 
unknown,  fiefides,  there  was  too  great  a  diftance  between 
this  ufe  of  blood  and  that  of  ferum  freed  from  the  fibrous  part 
and  the  colouring  matter,  to  admit  of  any  doubt  that  the  prin- 
ciple of  my  difcovery  is  entirely  my  own. 

It  follows  from  what  has  been  here  faid,  that  this  new 
kind  of  painting  may  be  added  to  thofe  already  known,  and 
that  it  may  be  callied  painting  in  ferum ;  that  it  is  as  eafily 
applied  as  prepared ;  that  the  elements  of  it  are  common,  and 
of  little  value ;  and  that  it  unites  in  it  all  the  advantages  of 
painting  in  oil  and  in  didemper,  without  having  any  oi  their 
mconveniences. 


XLIir*  On  the  Kind  of  Air-Furnaces  employed  in  Iron  Foun^ 
dries  for  cafling  large  Pieces  of  Ordnance ^  Shafts  for  Mills  ^ 
Cylinders,  and  other  heavy  Articles .  By  Mr,  David 
MusHET,  of  the  Calder  Iron  JVorks^. 

Jl  HE  furnaces  about  to  be  defcribed  are  employed  for 
meltinjg  pig»iron  with  the  flame  of  pit-coal.  Furnaces  of 
ihis  kind  are  conflru&ed  of  various  (izes  according  to  cir 
cumllances.  The  fmall  fizes  will  run  down  from  feven  to 
ten  hundred  weight,  and  are  ufed  in  fmall  foundries  for  what 
the  trade  call  jobbing. 

Fig.  I.  (Plate  IVO  a  ground  plan  of  two  large  air-furnaces, 
and  chimney  for  melting  pig-  or  caft-iron  with  the  flame  of 
pit-coaK 

The  letters  ABCD  point  out  the  exterior  dimenflons  of 
the  ftalk  or  chimney,  which  is  fird  ereAed,  leaving  two  open- 
ings or  arches  into  which  the  fore-part  of  the  tumaces  are 
afterwards  built.  The  breadth  of  the  chimney  at  the  partis 
cular  place  which  the  plan  exhibits  is  16  feet  from  A  to  B, 
and  from  A  to  D  or  from  B  to  C  6  feet  6  inches.  The  plan 
indrawn  at  that  elevation  where  the  flame  enters  the  chimney 

^  Qommuaicarcd  by  th^  Author. 
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hf  die  flue  or  throaty  nanowed  on  parpoie  to  tbrow  bade  pait 
of  the  flame^  and  keep  the  furnace  eooally  hoi  thnx^iioat,  as 
mav  bemore  particularly  viewed  in  tlie  trertical  iedion,  fi?.  2. 

£Ey  the  famace  bars  00  whidi  the  coals  refi,  and  where 
the  combuftioo  is  maiotained* 

F  F,  openings  called  teafing-holcs,  by  which  the  coals  are 
introduced  to  repair  the  fire. 

GG,  fire-brick  buildings  called  bridges.  Thefe  are  meant 
to  concentrate  the  flame,  that  it  may  acb  as  violently  00  the 
metal  as  poflibk.  Upon  the  height  of  the  bridge  much  de- 
pends in  fufing  the  metal  fpcedily,  and  with  little  lofs.  The 
Jideht  of  this  may  be  feen  in  the  vertical  fedion,  fig.  2.  G. 

HH,  the  charging  doorsy  by  which  the  metal  is  introduced 
in  the  (hape  and  SzXt  of  pig-iron,  lumps,  fcraps,  &c.  &c. 
The  iron  generally  occupies  the  furnace  acrofs  to  I,  called  the 
back  wall,  and  is  never  meant  to  approach  the  bridge  nearer 
than  the  dotted  line,  left  the  metal  in  inciting  (bould  run 
back  into  the  ^ates,  in  place  of  defcendmg  into  the  general 
refcrvoir  or  cavity  below.  The  comers  or  notches,  A,  i&,  b^  i, 
receive  a  ftout  caft-iron  frame  lined  with  fire-bricks,  lliis 
is  hung  by  means  of  a  chain  and  pulley,  and  can  be  raifed 
and  deprefled  at  pleafure.  This  frame  is,  properly  fpeaking^ 
the  charging  door,  and  is  always  carefully  made  air-tight  by 
means  ofmoiftened  fand. 

KK,  the  flues  or  openings  by  which  the  flame  enters  the 
chimney.  Thefe  are  15  mches  by  10.  On  maintaining 
thefe  openings  of  a  proportionate  fize  to  the  other  parts  de- 
pend in  a  great  meafure  the  powers  and  oeconomy  of  the 
furnace. 

LL,  lading  doors,  by  which  ladles  are  introduced,  in  the 
cafe  of  fmallfumaces,  to  lift  out  the  metal  and  difiribute  it 
to  the  various  moulds. 

M  M  M  M,  binding  bolts  to  limit  within  proper  bounds 
the  expaniion  which  takes  place  in  the  building  when  the 
furnace  is  highly  heated. 

Fig.  a.  vertical  feftion  of  one  of  the  furnaces,  and  its  ap- 
propriate ftalk  or  chimney. 

£,  the  grates. 

F,  the  teafing-holc. 

G,  the  bridge. 

H,  the  charging  door. 

K,  the  flue  or  opening  into  the  chimney. 

L9  the  lading  door. 

M  M,  the  binder  or  binding  bolt. 

N,  the  interior  of  the  ftalk  or  chimney,  30  inches  fquare, 

00|  the  fire  brick-work,  9  inches  thick. 

PP,  fpacc 
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PP,  fpace  of  2  inches  for  (luffing  with  fand* 

QQif  common  brick  building. 

RR,  caft-iron  lintels,  over  which  are  thrown  double  9-inch 
-arches,  fo  that  at  any  time  the  inferior  building  can  be  taken 
down  to  make  repairs,  without  (baking  or  in  the  lead  injuring 
the  chimney. 

S.  The  dotted  lines  here  are  meant  to  repr^fent  what  is 
called  the  tapping-hole.  When  a  large  piece  of  goods  is  to 
be  caft,  lifting  the  metal  with  ladles  would  be  impra6ticable. 
A  (harp-pointed  bar  is  driven  up  this  opening.  The  iron 
then  (lows  freely  out  into  a  large  oafon  of  fand  made  for  its 
reception.  It  is  then  condu£led,  by  collateral  chaniaels,  into 
the  mould. 

The  fpace  under  the  curved  dotted  line  from  G  to  L,  by  S, 
is  filled  with  a  mixture  of  fand  and  aihes.  When  the  fur- 
nace is  prepared  to  melt,  the  whole  of  the  bottom  receives  a 
flratum  of  (harp  clean  fand  about  two  inches  thick.  This  is 
broken  up  at  tiight,  and  fre(h  fand  is  fubllituted  for  it  before 
the  fire  is  kindled  in  the  morning. 

Pig*  3*  >^  &  horizontal  fe6|bion  of  the  chimney  or  (lalk,  taken 
where  the  dues  aflfume  a  perpendicular  dire£iion.  The  letters 
in  this  figure  correfpond  to  thofe  in  the  vertical  fedion,  fig.  2» 
The  iieight  of  the  chimney  ought  not  to  be  lefs  than  45  reets 
if  50  feet^  the  etk&  will  ne  fooner  and  of  courfe  better  pro* 
duced. 

Remarks  upon  tie  Melting  of  Iron  in  tbefe  Furnaces. 

The  efie£):  wi(hcd  to  be  produced  in  air  furnaces  is  the 
fufion  of  a  certain  portion  of  pig-  or  cad-iron  for  the  purpofe 
of  beiqg  poured  or  run  into  moulds  to  form  articles  ot  almoft 
every  defcription. 

The  preparation  previous  to  melting  is  as  follows  :-^After 
the  bottom  of  the  furnace  is  laid,  and  fmoothed  with  fre(h 
fand,  and  all  the  openings  made  air-tight,  the  furnace-man 
introduces  a  kindling  at  the  teafing-hole^  accompanied  with 
new  pit-coal.  In  a  few  minutes  a  confiderable  volume  of 
dark  flame  mixed  with  fmoke  is  produced.  The  fire  auickly 
gathers  (Irength  ;  more  coal  is  introduced ;  and  the  furnace 
now  becomes  filled  with  a  yellow-coloured  flame.  By  con- 
tinuing this  operation  for  an  hour,  or  an  hour  and  a  quarter, 
the  furnace  and  flame  will  have  become  completely  white; 
the  latter  (leady,  and  at  times  apparently  without  motion. 
The  furnace- man  now  judges  the  bottom  to  have  been  fufli- 
ciently  hardened  for  receiving  the  pig-iron  without  any  ri(k 
of  finking.  The  charging-door  is  now  opened,  and  the  pig- 
metal  thrown  carefully  and  regularly  upon  that  parr  of  the 
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bottom  formerly  defcribed  as  being  appropriated  for  its  recep- 
tion. The  door  is  again  ciofed  and  made  air-tight,  and  the 
operation  of  firing  continued  with,  unremitting  care  and  at- 
tention. 

The  time  of  meltine  depends  entirely  upon  the  quantity  of 
xnetal  introduced.  The  furnaces  defcribea  above  are  capable 
of  melting  from  50  to  60  hundred  weight  of  metal  each,  and 
when  there  is  a  moderate  circulation  of  air  they  will  perform 
this  work  in  2^  or  3  hours.  In  half  an  hour  after  the  metal 
is  introduced  it  anumes  a  blackifli  red  colour.  It  then 
begins  to  brighten  with  every  additional  fire,  and  in  about 
one  hour  appears  white,  and  begins  to  lofe  (hape,  and  refem- 
ble  a  wreath  of  fnow. 

An  eye  accuftomed  to  fuch  heats  will  now  difcern  the 
metal  beginning  to  drop,  and  run  down  the  inclined  plane 
in  very  beautiful  ftreamlets  refembling  quickfilver.  Eight  or 
ten  of  thefe  are  vifible  at  a  time,  and  after  proceeding  half 
way  down  begin  to  form  junflions  with  each  other,  and  flow 
conneded  into  the  general  cavity  or  refervoir.  By-and*by 
this  becomes  filled,  and  literally  forms  a  beautiful  molten 
mirror,  in  which  fometimes  part  of  the  interior  furnace  is 
reflefted. 

The  furnace-man,  by  fearching  at  the  bridge  with  his  fire- 
iron  or  teafer,  judges  when  the  metal  is  nearly  all  gone.  Of 
this  he  is  certam  By  looking  up  from  the  peep-hole  of  the 
ladin^^door.  If  the  fireaniTets  of  the  running  inetal  have 
ceafed,  then  the  whole  is  melted,  and  ready  for  running  out. 

In  the  operation  of  melting,  the  three  following  circum- 
ftances  ought  to  be  particularly  attended  to:  the  thinnefs 
or  hotnefs  of  the  metal ;  the  wade  or  lofs  fuftained  in  melt- 
ing; and  the  quantity  of  coals  employed. 

The  firft  is  of  the  utmoft  importance,  as  many  articles  in 
the  foundry  bufinefs  require  the  metal  in  a  ftate  of  the  greateft 
divifion ;  otherwife  they  will  be  found  imperfeft  when  taken 
from  thefand,  and  unfit  for  fale.  The  furnace-man,  there- 
fore, is  always  on  the  watch  to  replace  the  fire  as  it  decays, 
and  keep  a  large  and  (harp  volume  of  flame  conflantly  paflSng 
over  the  metal. 

The  wafte  or  lofs  of  real  metal  is  alfo  an  objefik  of  great 
importance.  This  always  bears  a  relation  to  the  quality  of 
the  iron,  the  ftrength  and  cleannefs  of  the  coals,  and  the 
judgment  and  attention  of  the  melter.  Strong  iron  is  found 
always  more  difficult  to  fufe;  this  neceflarily  expofes  it  for  a 
long  period  in  contaS  with  the  flame.  The  reverfc  happens 
with  metal  that  is  more  fragile,  and  eafier  broken  in  the  pig. 
The  length  of  the  expofure  iu  fufing  depends  on  this ;  and 
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'other  circumftances  being  alike,  the  lofs  or  wade  of  metal 
will  alfo  be  in  the  fame  ratio. 

There  are,  however,  other  fafts  not  unworthy  of  notice. 
No.  I.  pig-iron,  or  richly  carbonated  metal,  when  run  firom 
an  air^tumace,  will  be  found  in  point  of  quality  little  better 
than  No.  II.  or  carbonated  iron.  This  is  owing  to  a  quan- 
tity of  its  carbon  being  deftroyed  during  the  fufion.  The  lofs 
in  melting  No.  I.  iron,  therefore,  chi^y  oonfifts  of  carbon ; 
and  the  deficiency  of  metal  ought  never,  with  a  clean  bot« 
tom,  to  exceed  i  cwt.  ui  so. 

Carbonated  or  No.  II.  iron  alfo  becomes  deprived  of  a 
confiderable  portion  of  its  carbonaceous  mixture  in  fufion ; 
and  when  run  from  the  air- furnace  is  feldom  better  than 
No.  III.  metal.  The  lofs  fullained  in  melting  may  be  ave- 
raged at  j\  per  cent. 

rfo.  III.  pig-iron  is,  afker  melting  in  an  air-funiace,  found 
whitifli  or  mottled.  It  is  feldom  fufceptible  of  the  fame  nice 
degree  of  divifion  as  the  fuperior  Qualities,  and  lofes  in  fufion 
a  much  larger  proportion  of  metal,  feldom  under  10  per  cent, 
and  frequently  laj^  or  15. 

The  quantity  of  coals  requifite  to  melt  a  given  quantity  of 
iron  is  various,  as  much  depends  upon  the  quality  and  tufi- 
bility  of  the  metal.  If  the  mrnace  goes  one  neat  a  day  with 
No.  I.  or  II.  iron,  the  quantity  of  coals  will  be  firom  30  to 
25  cwt.  for  a  ton  of  iron.  If  two  or  three  heats  a  day,  or  as 
many  tons  of  iron  are  melted  at  one  kindline,  the  proportion 
of  coab  will  be  nearly  weight  for  weight  of  the  iron  melted 
when  the  coals  are  mixed  with  a  fair  proportion  of  fmall : 
with  ftrong  large  fplint  coals,  one  ton  of  good  pig-iron  may 
be  completely  reduced  with  from  12  to  15  cwt.  mcluding  the 
previous  heating  of  the  furnace. 


XLIV.  Olfervations  am  the  Freezing  of  Water  and  the  Na^ 
ture  of  Snow:  in  a  Letter  fr^m  Pro/^^r  Dries  sen  to 
Dr.  Van  Marum*. 

x\S  the  prefent  feafon  has  afforded  us  an  opportunity  to' 
make  experiments  on  the  freezing  of  water  and  the  nature  of 
fnow,  I  flatter  myfelf  that  it  will  give  you  fome  fatisfa&ion 
to  be  made  acquainted  with  the  refults  I  have  obtained  in 
regard  to  this  important  fubje£t ;  and  I  give  you  full  liberty 
to  publifli  them,  if  you  tnink  they  are  likely  to  be  of  any 
utility. 

*  Fiom  Algemeene  Konften  Leuer^Bwtff^o.  14,  1863. 
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as  low  as  poflible,  both  on  account  of  their  utility  In  our  nia« 
nufaftoriesy  and  of  the  neceffity  of  maintaining  a  competittoii 
with  the  Englifhxoals. 

The  carriage  by  the  caufeways  from  Charleroi  and  Mons 
to  Bruflels  adds  greatly  to  the  price  of  thefe  coals.  A  canal 
has  been  projected  for  uniting  the  Sambre  towards  Thuin 
with  the  fmall  river  of  Senne ;  which  would  convey  the  coals 
of  the  mines  in  the  neighbourhood  of  Charleroi  to  Bruflels, 
and  would  thus  form  a  communication  with  the  Scheldt  and 
Batavia,  fo  as  to  prevent  the  neceflity  of  land  carriage. 

This  canal,  valuable  in  this  point  of  view,  would  be  of 
utility  alfo  to  the  export  trade  of  thefe  countries  in  r^ard  to 
the  glafs  and  nails  fent  to  Holland  and  to  our  own  ports,  and 
which  are  thence  conveyed  to  the  Indies. 

It  would  be  of  utility  alfo  to  government  for  tranrportins 
the  timber  of  the  Foreft  of  Souane,  through  which  ii  would 
pafs. 

To  point  out  thefe  improvements  will,  no  doubt,  be  fuffi* 
cient  to  induce  government  to  pay  ferious  attention  to  them) 
but  until  new  means  of  circulation  be  provided,  it  is  of  im- 
portance that  the  exifting  roads  (hould  ne  properly  repaired* 

I  (hall  terminate  this  article  by  obfervine,  that  it  is  the  in-^ 
tereft  of  France  to  facilitate  its  commercial  intercourfe  with 
Holland,  and  particularly  that  which  relates  to  the  importa- 
tion of  our  coals  into  that  country:  confequently,  inftead  of 
laying  a  duty  on  their  exportation  to  the  amount,  as  is  faid, 
of  20  per  cent.,  this  branch  of  commerce  ought  to  be  entirely 
free.  It  would  be  good  policy  alfo  to  encourage  by  bounties 
the  exportation  of  the  coals  of  this  department,  efpecially 
when  deftined  for  French  ports  in  parts  of  our  territory  whicn 
cannot  receive  this  fuel  from  the  mines  of  the  interior,  and 
which  if  not  fupplied  by  our  mines  would  procure  them  from 
foreign  countries, 

[To  be  continued.] 
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XLII.  On  a  new  Kind  of  Fainting  with  the  Serum  or 
watery  Part  of  the  Blood*  Bjf  F.  Car  BONE  L,  M.D. 
of  Barcelona  *. 

JL  HE  advantages  and  utility  of  painting  have  at  all  time» 
excited  the  emulation  of  profeflbrs  and  of  artifls.  The  pro- 
grefs  of  this  art,  which  imitates  nature,  has  fortunately  cor- 
refpondcd  to  their  wiflies ;  but  its  advancement  would  cer- 

*  From  the  Jyurnal  dc  P.;»y?y«^,  Vcniofc,  an.  ii. 
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Uinly  have  been  more  rapid  if  artifts  had  been  fooncr  made 
acquainted  with  the  new  chemiftry.  This  aflertion  is  proved 
by  the  prefent  difcovery. 

The  neceffily  of  painting  furfaces  of  different  kinds,  their 
various  fituationSy  and  the  complex  circumftances  which  at- 
tend the  application  of  colours,  have  given  rife  to  the  differ* 
ent  kinds  of  painting  which  are  known ;  fuch  as  painting  in 
frefco,  painting  in  (ize,  oil-painting,  painting  with  milk^ 
painting  on  porcelain,  painting  with  wax,  painting  on  glafs^ 
&c. 

The  journey  of  the  king  of  Spain  to  Barcelona,  and  the 
preparation  of^the  edifices  deftined  for  the  ufe  of  their  ma- 
jeflies,  afforded  me  an  opportunity  of  folvine  a  new  problem 
in  regard  to  this  art.  It  was  neceffarv  to  difcover  fome  kind 
of  pamtine  of  the  common  colour  or  ftone  which  might  be 
able  to  refift  rain,  which  (tiould  be  unalterable  in  the  fun, 
etfy  to  be  applied  on  wood,  and  which  (hould  dry  foon  and 
exhale  no  bad  odour ;  in  a  word,  a  painting  equally  durable 
with  that  in  fize,  and  which  (houid  have  the  property  of  being 
able  to  withftand  the  inclemency  of  the  weather.  The  folu* 
bility  of  gelatin  in  water,  the  bad  fmell  of  oil,  the  weak  ad- 
hefion  of  milk  of  lime  to  wood,  and  its  ready  alteration  by 
heat,  made  me  fenfible  that  it  would  be  impoilible  to  have 
recourfe  to  any  of  the  known  vehicles  for  fecuring  the  co- 
louring matters.  After  fome  examination  I  found  that  al- 
bumen *  was  the  only  fubdance  which  could  anfwer  the  re- 
quired conditions,  on  account  of  its  infolubility  in  water^ 
and  the  confidence  it  acquires  by  combining  with  calcareous 
earths.  This  fubftance.  prepared  by  the  vital  power  in  the 
animal  organs,  is  found  almoft  pure  in  the  white  of  an  egg 
or  albumen,  and  is  found  in  combination  in  different  animal 
fubftances.  But  the  great  vifcidity  of  the  white  of  an  egg, 
the  clots  which  are  formed  by  its  combination  with  lime,  and 
particularly  its  dearnefs,  made  me  give  up  all  idea  of  employ- 
ing it  for  painting  a  whole  edifice. 

I  then  conceived  that  the  ferum  of  blood,  the  principal 
part  of  which  confifts  of  albumen,  would  be  attended  with 
all  the  advantages  of  white  of  egg  for  the  propofed  end,  with- 
out having  any  of  its  inconveniences.  Chemical  analyfis  of 
animal  fubilances,  indeed,  (hows  that  the  ferum  of  blood, 
commonly  called  the  water  of  the  blood,  or,  improperly,  the 
lymph  of  the  blood,  is  a  kind  of  animal  mucilage  compofcd 
of  albuminous  or  gelatinous  fubfiances  in  different  propor- 

*  This  painting  was  much  wanted  for  the  biidge  which  joins  the  boitl 
dria  Douane  to  the  pahce  of  the  captain-general,  .is  uo  other  kind  could 
be  eoiploycd  fo<-  fear  of  injuring  the  <{ueen's  health. 
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tionsy  (liflfolved  in  an  indeterminate  quantity  of  water,  con* 
ftantly  united  to  pure  foda,  which  reduces  the  albuniinoua 
fubftance  to  an  aimoft  faponaceous  date.  There  is  found 
alfo  in  the  ferum  phofphate  of  foda,  of  lime,  and  of  ammo- 
Dia*  But  thefe  fahne  iubftances  are  not  efTential  to  this  com«- 
bination,  iince  they  not  only  may  vary  in  their  proportions, 
but  be  wanting  either  in  whole  or  in  part;  and  even  unite  in 
the  ferum  to  other  falts,  fuch  as  the  muriate  of  potaih,  the 
phofphate  of  magnefia,  8cc.,  without  the  albuminous,  alka- 
line, or  gelatinous  fubftance  of  the  ferum  being  changed,  or 
exhibiting  different  chara&eriftic  properties. 
>  This  doctrine,  received  by  all  the  celebrated  modern  che-« 
mifts,  induced  me  to  think  that  the  albuminous  fubfiance  of 
ferum,  modified  by  its  combination  with  gelatin  and  foda^ 
ought  to  form  with  calcareous  earth  a  compofition  which 
would  retain  no  more  of  that  vifc^dity  and  tenacity  aflumed 
by  the  mixture  of  the  white  of  an  egg  and  lime,  than  whal 
might  be  neceflary  for  anfwering  the  propofed  end. 

Thefe  reafons,  and  the  low  price  of  this  liquid  in  large 
cities,  foon  induced  me  to  try  the  efie£ts  of  the  ferum  of 
blood  with  pulverized  ouicKlime;  and  I  found,  with  much 
fatisfaftion,  that  my  fir(t  trials  correfponded  in  every  refpe& 
to  the  hopes  I  had  conceived. 

PraSlice  and  Application  of  the  new  Kind  of  Painting. 

The  preparation  of  this  new  kind  of  paint  is  eafy,  and  re- 
quires very  little  time.  Nothing  is  neceflary  but  to  pulverize 
the  lime,  and  to  dilute  it  in  the  ferum  of  blood  until  it  forms 
a  liquid  of  fufBcient  thicknefs  for  painting ;  which  is  then  to 
be  applied  in  the  ufual  manner.  The  colour  which  thi» 
compofition  acquires  is  whitiih,  and  more  or  lefs  (hining,  ac- 
cordmg  to  the  purity  of  the  ferum  and  the  whitenefs  of  the 
lime.  This  earth  may  be  employed  either  in  the  ftate  of 
quick  or  cauftic  lime  reduced  to  powder,  or  well  flaked 
with  a  fmall  quantity  of  water  to  leflen  the  adhefion  of  its 
integrant  parts.  It  mud  then  be  reduced  to  a  fine  powder, 
and  oe  fifted  through  a  ciofe  fieve.  If  kept  for  fome  days,  it 
is  neceflary  to  preferve  it  in  a  clofe  tub  or  earthen  veflel,  to 
prevent  its  combination  with  the  carbonic  acid  and  water  of 
the  atmofphere.  The  ferum  is  feparated  from  the  curdled 
blood  by  decantation :  but  care  mud  be  taken  to  (hake  the 
matter  as  little  as  poflible,  and  to  fuffer  it  each  time  to  re* 
main  at  red. 

In  this  compofition  two  things  only  are  to  be  obferved: 
the  fird  is,  that  ferum  being  a  fluid  highly  fufceptible  of  oor* 
ruption,  it  mud  be  employed  the  fame  day  it  is  feparated  3  or 
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«t  furtheft  the  day  following,  provided  it  be  kept  in  a  cool 
place  ifaeltered  from  the  contad  of  the  air,  efpecially  during 
the  fummer,  when  it  alters  much  more  eafily. 

In  cafe  of  doubt,  infpe£tion  of  the  fluid  alone  may  ferve  to 
determine  its  quality ;  for  the  figns  of  its  fermentation  are 
very  evident.  This  obfervation  is  applicable  alfo  to  the  co- 
louring liquor,  but  in  a  lefs  decree.  It  follows  from  this 
circumftance,  that  the  veflels  which  have  been  ufed  for  con- 
taining, preparing,  or  applying  paint  made  with  ferum  ought 
to  be  waflied  every  day.  The  fecond  precaution  to  be  taken 
is,  that  as  the  re-adion  of  the  ferum  and  lime  increafes  in  the 
courfe  of  time,  as  well  as  the  denfity  of  the  mixture,  in  order 
that  it  may  be  preferved  in  the  neceflary  date  of  fluidity,  or 
to  diminim  or  increafe  it  accordinjg  to  the  nature  of  the  fub- 
ftancea  to  be  painted  and  the  number  of  (Irata  to  be  applied, 
another  veflel  filled  with  fenim  muft  be  provided,  to  give  to 
)he  ooJouring  liquor  the  neceflary  fluidity.  It  thence  lollowa 
llhat  the  mixture  muft  be  prepared  as  it  is  ufed. 

Having  alfured  myfelf  of  the  fuccefsful  and  conftant  effe^ 
of  this  kind  of  painting,  I  tried  to  mix  it  with  different  co« 
louring  fubftances,  to  render  the  application  of  the  invention 
more  general* 

The  well  known  re-a£lion  of  animal  fubftances  and  of  lime 
on  the  metallic  oxides,  and  particularly  on  thofe  in  which 
oxygen  is  united  to  the  metal  with  little  force,  made  me  fuf* 
peSt  an  alteration  of  fome  colours  when  mixed  with  this  li< 
quid ;  an  alteration  naturally  produced  by  the  feparation  ot 
a  part  of  the  oxygen  from  the  metallic  oxides.  On  the  other 
hand,  the  analogy  which  coloured  chalks  have  with  calca- 
reous earth  induced  me  to  believe  that  their  combination 
would  be- attended  with  the  happieft  refult.  The  oxides  of 
lead,  copper,  and  arfenic,  indeed,  undergo  a  Angular  altera- 
tion in  their  refpedive  colours,  when  they  are  united  with 
ferum  and  calcareous  earth  :  but  this  is  not  the  cafe  with  co- 
balt green ;  which  on  that  account  appears  to  me  to  be  very 
proper  for  being  ufed  as  a  culouring  matter  in  this  new  kind 
of  painting.  Thofe  earths,  however,  called  red,  green,  black, 
or  yellow,  which  are  of  an  argillo-calcareous  nature,  when 
mixed  with  thefe  fubftances,  may  furnifli  different  agreeable 
colours  of  a  durability  equal  to  the  blueiih  colour  produced 
merely  by  the  mixture  of  lime  and  of  ferutn. 

I  have  however  remarked,  that  the  durability  of  this  paint- 
ing is  confiderably  altered  when  there  is  mixed  with  it  a  very 
latge  quantity  of  colouring  earth,  fuch  as  the  black  earth  ufed 
for  painting  an  iron  colour,  or  the  reprefentation  of  white 
marble  with  black  fpots.  To  remedy  this  inconvenience,  no. 
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fts  low  as  poflible,  both  on  account  of  their  utility  in  our  ma- 
nufaftories,  and  of  the  neceffity  of  maintaining  a  competition 
with  the  Englifhxoals. 

The  carriage  by  the  caufeways  from  Charleroi  and  Mons 
to  Bruflels  adds  greatly  to  the  price  of  thefe  coals.  A  canal 
has  been  projefied  for  uniting  the  Sambre  towards  Thuin 
with  the  fmall  river  of  Senne ;  which  would  convey  the  coals 
of  the  mines  in  the  neighbourhood  of  Charleroi  to  Bruflels, 
and  would  thus  form  a  communication  with  the  Scheldt  and 
Batavia,  fo  as  to  prevent  the  neceflity  of  land  carriage. 

This  canal,  valuable  in  this  point  of  view,  would  be  of 
utility  alfo  to  the  export  trade  of  thefe  countries  in  regard  to 
the  glafs  and  nails  fent  to  Holland  and  to  our  own  ports,  and 
which  are  thence  conveyed  to  the  Indies. 

It  would  be  of  utility  alfo  to  government  for  tranfportinflr 
the  timber  of  the  Foreft  of  Souane,  through  which  ii  woula 
pafs. 

To  point  out  thefe  improvements  will,  no  doubt,  be  fuffi* 
cient  to  induce  government  to  pay  ferious  attention  to  them; 
but  until  new  means  of  circulation  be  provided,  it  is  of  im- 
portance that  the  exifting  roads  (hould  ne  properly  repaired. 

I  (hall  terminate  this  article  by  obferving,  that  it  is  the  in-» 
tereft  of  France  to  facilitate  its  commercial  intercourfe  with 
Holland,  and  particularly  that  which  relates  to  the  importa- 
tion of  our  coals  into  that  country :  confequently,  inftead  of 
laving  a  duty  on  their  exportation  to  the  amount,  as  is  faid, 
ot  20  per  cent.,  this  branch  of  commerce  ought  to  be  entirely 
free.  It  would  be  good  policy  alfo  to  encourage  by  bounties 
the  exportation  of  the  coals  of  this  department,  efpecially 
when  deftined  for  French  ports  in  parts  of  our  territory  which 
cannot  receive  this  fuel  from  the  mines  of  the  interior,  and 
which  if  not  fupplied  by  our  mines  would  procure  them  from 
foreign  countries* 

[To  be  continued.] 


XLII.  On  a  new  Kind  of  Painting  witb  the  Serum  or 
watery  Part  of  the  Blood*  By  F.  Carbonel,  M.D, 
of  Barcelona  *. 

J.  H  E  advantages  and  utility  of  painting  have  at  all  time» 
excited  the  emulation  of  profeflbrs  and  of  artifts.  The  pro- 
grefs  of  this  art,  which  imitates  nature,  has  fortunately  cor- 
refponded  to  their  wiflies ;  but  its  advancement  would  cer- 

•  From  the  Juurnal  de  P;r/7f«<?,  Vcniofc,  aa.  ii. 
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tainly  have  been  more  rapid  if  artifts  had  been  fooner  made 
acquainted  with  the  new  chemiftiy.  This  aflertion  is  proved 
by  the  prefent  difcovery. 

The  neceffity  of  painting  furfaccs  of  different  kinds,  their 
various  fituations,  and  the  complex  circumftances  which  at- 
tend the  application  of  colours^  have  given  rife  to  the  differ- 
ent kinds  of  painting  which  are  known ;  fuch  as  painting  in 
firefco,  painting  in  (]2e,  oiUpainting,  painting  with  milk^ 
painting  on  porcelain^  painting  with  wax,  painting  on  glafs^ 
&c. 

The  journey  of  the  king  of  Spain  to  Barcelona,  and  the 
preparation  of" the  edifices  deftined  for  the  ufe  of  their  ma- 
jeflies,  afforded  me  an  opportunity  of  folvin^  a  new  problem 
in  regard  to  this  art.  It  was  neceffarv  to  diicover  fome  kind 
of  pamting  of  the  common  colour  or  (lone  which  might  be 
able  to  refift  rain,  which  (hould  be  unalterable  in  the  fun, 
eafy  to  be  applied  on  wood,  and  which  fhould  dry  foon  and 
exhale  no  bad  odour ;  in  a  word,  a  painting  equally  durable 
with  that  in  fize,  and  which  (hould  have  the  property  of  being 
able  to  withftand  the  inclemency  of  the  weather.  The  folu- 
bility  of  gelatin  in  water,  the  bad  fmell  of  oil,  the  weak  ad- 
hefion  of  milk  of  lime  to  wood,  and  its  ready  alteration  by 
heat,  made  me  fenfible  that  it  would  be  impoflible  to  have 
recourfe  to  any  of  the  known  vehicles  for  fecuring  the  co- 
louring matters.  After  fome  examination  I  found  that  al- 
bumen *  was  the  only  fubftance  which  could  anfwer  the  re- 
quired conditions,  on  account  of  its  infolubility  in  water, 
and  the  confidence  it  acquires  by  combining  witn  calcareous 
earths.  This  fubftance,  prepared  by  the  vital  power  in  the 
animal  organs,  is  found  aimoft  pure  in  the  white  of  an  egg 
or  albumen,  and  is  found  in  combination  in  different  aninial 
fubftances.  But  the  great  vifcidity  of  the  white  of  an  egg, 
the  clots  which  are  formed  bv  its  combination  with  lime,  and 
particularly  its  dearnefs,  made  me  give  up  all  idea  of  employ- 
ing it  for  painting  a  whole  edifice. 

I  then  conceived  that  the  ferum  of  blood,  the  principal 
part  of  which  confifis  of  albumen,  would  be  attended  with 
all  the  advantages  of  white  of  egg  for  the  propofed  end,  with- 
out havinijr  any  of  its  inconveniences.  Chemical  analyfis  of 
animal  fubliances,  indeed,  (hows  that  the  ferum  of  blood, 
commonly  called  the  water  of  the  blood,  or,  improperly,  the 
lymph  of  the  blood,  is  a  kind  of  animal  mucilage  compofed 
of  albuminous  or  gelatinous  fubftances  in  different  propor- 

*  This  painting  was  much  wanted  for  the  bridge  which  joins  the  boiil 
fff  (a  Douane  to  the  palnce  of  the  captain-general,  as  uo  other  kind  could 
be  employed  for  fear  of  injuring  the  c^ueen's  health. 
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tionsy  diflblved  in  an  indeterminate  quantity  of  water,  con* 
fiantly  united  to  pure  foda,  which  reduces  the  albuminous 
fubftance  to  an  aimoft  faponaceous  date.  There  is  found 
alfo  in  the  ferum  phofjphate  of  foda^  of  lime,  and  of  ammo- 
nia* But  thefe  faline  itibftances  are  not  eiTential  to  this  com- 
bination, fince  they  not  only  may  vary  in  their  proportions^ 
but  be  wanting  either  in  whole  or  in  part;  and  even  unite  in 
the  ferum  to  other  falts,  fuch  as  the  muriate  of  potaih,  the 
ph6fphate  of  magnefia,  &c.,  without  the  albuminous,  alka- 
line, or  gelatinous  fubftance  of  the  ferum  being  changed,  or 
exhibiting  difierent  chara£teriftic  properties. 
^  This  do£trine,  received  by  all  the  celebrated  modern  che« 
mifts,  induced  me  to  think  that  the  albuminous  fubftance  of 
ferum,  modified  by  its  combination  with  gelatin  and  foda^ 
ought  to  form  with  calcareous  earth  a  compofition  which 
would  retain  no  more  of  that  vifcidity  and  tenacity  aflfumed 
by  the  mixture  of  the  white  of  an  egg  and  lime,  than  whal 
might  be  neceflary  for  anfwering  the  propofed  end. 

Thefc  reafons,  and  the  low  price  of  this  liquid  in  large 
cities,  foon  induced  me  to  try  the  efie6ls  of  the  ferum  of 
blood  with  pulverized  auicklime ;  and  I  found,  with  much 
fatisfa£tion,  that  my  firit  trials  correfponded  in  every  refpeft 
to  the  hopes  I  had  conceived. 

PraSlice  and  Application  of  the  new  Kind  of  Painting. 

The  preparation  of  this  new  kind  of  paint  is  eafy,  and  re- 
quires very  little  time.  Nothing  is  neceflary  but  to  pulverize 
the  lime,  and  to  dilute  it  in  the  ferum  of  blood  until  it  forms 
a  liquid  of  fuflicient  thicknefs  for  painting ;  which  is  then  to 
be  applied  in  the  ufual  manner.  The  colour  which  this 
compofition  acquires  is  whitiih,  and  more  or  lefs  (hining,  ac- 
cording to  the  purity  of  the  ferum  and  the  whilenefs  of  the 
lime.  This  earth  may  be  employed  either  in  the  ftate  of 
quick  or  cauftic  lime  reduced  to  powder,  or  well  flaked 
with  a  fmall  quantity  of  water  to  leflen  the  adhefion  of  its 
integrant  parts.  It  muft  then  be  reduced  to  a  fine  powder, 
and  l>e  (ifted  through  a  clofe  fieve.  If  kept  for  fome  days,  it 
is  neceflary  to  preferve  it  in  a  clofe  tub  or  earthen  veflel,  to 
prevent  its  combination  with  the  carbonic  acid  and  water  of 
the  atmofphere.  The  ferum  is  feparated  from  the  curdled 
blood  by  decantation :  but  care  muft  be  taken  to  (bake  the 
matter  as  little  as  poffible,  and  to  fufier  it  each  time  to  re- 
main at  reft. 

In  this  compofition  two  things  only  are  to  be  obferved: 
the  firfl  is,  that  ferum  being  a  fluid  highly  fufceptible  of  cor- 
ruptionj  it  muft  be  employed  the  fame  day  it  is  feparated;  or 
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ftt  furtheft  the  day  following,  provided  it  be  kept  in  a  cool 
place  ibeltered  from  the  conta£i:  of  the  air,  efpecially  during 
the  fummer,  when  it  alters  much  more  eafily. 

In  cafe  of  doubt,  infpe^hion  of  the  fluid  alone  may  ferve  to 
determine  its  quality;  for  the  figns  of  its  fermentation  are 
very  evident.  This  obfervation  is  applicable  alfo  to  the  co- 
louring liquor,  but  in  a  lefs  de^ee.  Tt  follows  from  this 
circumftance,  that  the  veflels  which  have  been  ufed  for  con- 
taining, preparing,  or  applying  paint  made  with  ferum  otight 
to  be  wafhed  every  day.  The  fecond  precaution  to  be  taken 
is,  that  as  the  re-a&ion  of  the  ferum  and  lime  increafes  in  the 
pourfe  of  time,  as  well  as  the  denfity  of  the  mixture,  in  order 
that  it  may  be  preferved  in  the  neceflary  ftate  of  fluidity,  or 
to  diminim  or  increafe  it  according  to  the  nature  of  the  fub- 
fiances  to  be  painted  and  the  number  of  (Irata  to  be  applied^ 
another  veflel  filled  with  ferum  muft  be  provided,  to  give  to 
)he  colouring  liquor  the  neceflary  fluidity.  It  thence  follows 
jthat  the  mixture  muft  be  prepared  as  it  is  ufed. 

Having  aifured  myfelf  of  the  fuccefsful  and  confiant  eflefts 
of  this  kind  of  painting,  I  tried  to  mix  it  with  different  co« 
louring  fubftances,  to  render  the  application  of  the  invention 
more  general. 

The  well  known  re-a£lion  of  animal  fubftances  and  of  lime 
on  the  metallic  oxides,  and  particularly  on  thofe  in  which 
oxygen  is  united  to  the  metal  with  little  force,  made  me  fuf** 
pe&  an  alteration  of  fome  colours  when  mixed  with  this  li- 
quid ;  an  alteration  naturally  produced  by  the  feparation  of 
a  part  of  the  oxygen  from  the  metallic  oxides.  On  the  other 
hand,  the  analogy  which  coloured  chalks  have  with  calca- 
reous earth  induced  me  to  believe  that  their  combination 
would  be  attended  with  the  happieft  refult.  The  oxide$  of 
lead,  copper,  and  arfenic,  indeed,  undergo  a  Angular  altera- 
tion in  their  refpe6live  colours,  when  they  are  united  with 
ferum  and  calcareous  earth  :  but  this  is  not  the  cafe  with  co- 
balt green ;  which  on  that  account  appears  to  me  to  be  very 
proper  for  being  ufed  as  a  colouring  matter  in  this  new  kind 
pf  painting.  Thofe  earths,  however,  called  red,  green,  black, 
or  yellow,  which  are  of  an  argillo-calcareous  nature,  when 
mixed  with  thefe  fubftances,  may  furnifli  different  agreeable 
colours  of  a  durability  equal  to  the  blueifli  colour  produced 
merely  by  the  mixture  or  lime  and  of  ferutn. 

I  have  however  remarked,  that  the  durability  of  this  paint- 
ing is  confiderably  altered  when  there  is  mixed  with  it  a  very 
large  quantity  of  colouring  earth,  fuch  as  the  black  earth  ufed 
for  painting  an  iron  colour,  or  the  reprefentation  of  white 
marble  with  black  fpots*  To  remedy  this  inconvenience,  no- 
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thing  will  be  neceflary  but  to  mix  a  little  white  of  an  egg 
with  the  ferum  before  it  is  united  with  the  lime  or  the  black 
earth.  I  mud  here  add^  that  wood  painted  in  this  manner 
may  be  polifhed^  and  made  to  acquire  a  certain  degree  of 
luftre.  In  this  cafe  I  have  obferved  that  frefh  fpermaceti 
may  be  fiibflituted  with  advantage  for  the  tallow  or  oil  in 
which  the  rags  employed  for  rubbing  wood  before  it  is  po- 
lifhed  are  commonly  dipped.  This  kind  of  paint  mav  be 
applied  alfo  with  the  fame  fucccfs  to  earthen  ware^  lead,  iron^ 
cut  ftone,  &c. 

The  circumftances  which  induced  me  to  employ  this  new 
kind  of  painting,  obliged  me  to  make  an  extenfive  ufe  of  it, 
without  allowing  me  time  to  carry  my  operations  any  further. 
More  than  300  arrobes*  of  ferum  were  confumed  in  the 
courfe  of  a  few  days.  In  this  manner  we  were  able  to  paint 
not  only  the  paflage  and  bridge  of  the  king's  palace,  but  alfo 
the  windows  and  doorst  of  the  fame  edifice,  thofe  of  the 
magnificent  building  of  the  Exchange,  the  Place  de  Taureau^ 
and  many  private  noufes.  The  happy  effects  it  produced, 
when  expofed  to  the  eyes  of  the  public,  are  a  fufficient  proof 
that  praftice  here  perfeftly  correlponds  with  theory. 

It  is  hardly  neceflary  to  obferve,  that  the  furfaces  to  be 
painted  mu(t  be  fmooth;  that  the  wood  mud  be  covered 
with  a  (Iratum  of  plafier;  and  that  this  painting  mud  not  be 
applied  over  paintmg  with  oil  or  with  turpentine,  becaufe  the 
^eat  would  make  it  crack. 

.  I  propofe  to  continue  the  fmall  number  of  trials  I  have  al- 
ready made,  to  render  the  ufe  of  my  difcovery  more  general. 
The  following  is  the  refult  of  thofe  which  I  have  hitherto 
been  able  to  attempt. 

In  confequence  of  the  vifcidity,  adhefion,  and  fpeedy  de- 
liccation  of  this  compofition,  it  may  be  employed  in  the  fame 
manner  as  bitumen,  to  cement  with  great  folidity  broken  ar- 
ticles of  every  kind.  In  this  cafe  it  oppofes  a  ftrong  refift- 
ance  to  the  a£lion  of  fire,  water,  many  of  the  gafes,  and  to 
vapour. 

As  ferum  contains  a  large  quantity  of  albuminous  matter, 
having  myfcif  feparated  from  it  nearly  half  its  weight,  it 
may  be  employed  with  advantage  for  clarifying  fugar,  wine, 
and  oth^r  fubftances,  in  a  more  ceconomical  manner  than  by 
the  white  of  an  egg. 

This  new  compofition  may  be  employed  alfo  for  Covering 
the  furface  of  damo  walls  intended  to  De  painted  in  oil  co- 
lours ;  taking  care,  nowever,  to  cover  it  with  a  coating  of 

^  An  arrobe  weighs  as  or  &6  pounds. 
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plafier  and  glue,  to  prevent  its  re*a£tion  on  the  colouring  parts 
of  the  painting. 

The  hardnefs  of  this  fubftance,  and  its  fufceplibility  of  re- 
ceiving a  poHih,  induce  me  10  believe  that  it  might  be  em- 
ployed on  ftucco,  and  for  imitating  it  on  walls  and  ceilings. 

It  may  be  ufed  alfo  for  uniting  water-conduits,  and  for  ce- 
menting ftones  of  all  dimenfions,  and  efpecially  thofe  which 
are  put  mto  wood  caiflbus  for  building  under  water. 

It  appears  from  different  works,  that  the  antients  had  con- 
ceived the  idea  of  employing  blood  in  the  compoiition  of  their 
cements  and  mortar;  but  the  ufe  of  it  in  painting  was  before 
unknown,  fiefides,  there  was  too  great  a  diftance  between 
this  ufe  of  blood  and  that  of  ferum  freed  from  the  fibrous  part 
and  the  colouring  matter,  to  admit  of  any  doubt  that  the  prin- 
ciple of  ray  difcovery  is  entirely  my  own. 

It  follows  from  what  has  been  here  faid,  that  this  new 
kind  of  painting  may  be  added  to  thofe  already  known,  and 
that  it  may  be  called  painting  in  ferum ;  that  it  is  as  eafily 
applied  as  prepared ;  that  the  elements  of  it  are  common,  and 
of  little  value ;  and  that  it  unites  in  it  all  the  advantages  of 
painting  in  oil  and  in  diftemper,  without  having  any  of  their 
inconveniences. 


SE 


XLIir.  On  the  Kind  of  Air-Furnaces  employed  in  Iron  Foun^ 
dries  for  cajling  large  Pieces  of  Ordnance  y  Shafts  for  Mills  ^ 
Cylinders y  and  other  heavy  Articles^  By  Mr.  David 
MusHET,  of  the  Calder  Iron  JVorhs*. 

X  HE  furnaces  about  to  be  defcribed  are  employed  for 
melting  pig»iron  with  the  flame  of  pit-coal.  Furnaces  of 
ihis  kind  are  conflru£ted  of  various  fizes  according  to  cir 
cumftances.  The  fmall  fizes  will  run  down  from  feven  to 
ten  hundred  weight,  and  are  ufed  in  fmall  foundries  for  what 
the  trade  call  jobbing. 

Fig.  I.  (Plate  IV.)  a  ground  plan  of  two  large  air-furnaces, 
and  chimney  for  melting  pig-  or  cad-iron  with  the  flame  of 
pit-coaL 

The  letters  ABCD  point  out  the  exterior  dimenfions  of 
the  ftalk  or  chimney,  which  is  fird  ere£led,  leavini^  two  open- 
ings or  arches  into  which  the  fore-part  of  the  mmaces  are 
afterwards  built.  The  breadth  of  the  chimney  at  the  parti- 
cular place  which  the  plan  exhibits  is  16  feet  from  A  to  B, 
and  from  A  to  D  or  from  B  to  C  6  feet  6  inches.  The  plan 
U  drawn  at  that  elevation  where  the  flame  enters  the  chimney 

^  Conununicarcd  by  t^^  Author. 

II3  by 
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"by  the  flue  or  throat,  narrowed  on  purpofe  to  throw  back  part 
oi  the  flame,  and  keep  the  furnace  eoually  hot  throughout,  as 
may  be  more  particularly  viewed  in  ttie  vertical  fe£lion,  fig.  2. 

£E,  the  furnace  bars  on  which  the  coals  reft,  and  wnere 
the  combufiion  is  maintained. 

F  F,  openings  called  teafing-holes,  by  which  the  coals  iare 
introduced  to  repair  the  fire. 

GG,  fire-brick  buildings  called  bridges.  Thefe  are  meant 
to  concentrate  the  flame,  that  it  may  a£k  as  violently  on  the 
metal  as  poflible.     Upon  the  height  of  the  bridge  much  de- 

Jends  in  fufing  the  metal  fpeedily,  and  with  little  lofs.  The 
eight  of  this  may  be  feen  in  the  vertical  fedion,  fig.  a.  G. 

HH,  the  charging  doors,  by  which  the  metal  is  introduced 
in  the  fliape  and  flate  of  pig-iron,  lumps,  fcraps,  &c.  &c. 
The  iron  generally  occupies  the  furnace  acrofs  to  I,  called  the 
back  wall,  and  is  never  meant  to  approach  the  bridge  nearer 
than  the  dotted  line,  left  the  metal  in  melting  fhould  run 
back  into  the  grates,  in  place  of  defcending  into  the  general 
refervoir  or  cavity  below.  The  comers  or  notches,  i,^,  i,  b^ 
receive  a  ftout  caft-iron  frame  lined  with  fire-bricks.  This 
is  hung  by  means  of  a  chain  and  pulley,  and  can  be  raifed 
and  deprefl*ed  at  pleafure.  This  frame  is,  properly  fpeaking, 
the  charging  door,  and  is  always  carefully  made  air-tight  by 
means  otmoiftened  fand. 

KK,  the  flues  or  openings  by  which  the  flame  enters  the 
chimney.  Thefe  are  15  mches  by  10.  On  maintaining 
thefe  openings  of  a  proportionate  fize  to  the  other  parts  de- 
pend in  a  great  meafure  the  powers  and  ceconomy  of  the 
furnace, 

LL,  lading  doors,  by  which  ladles  are  introduced,  in  the 
cafe  of  fmair  furnaces,  to  lift  out  the  metal  and  diftribute  it 
to  the  various  moulds. 

M  M  M  M,  binding  bolts  to  limit  within  proper  bounds 
the  expanfion  which  takes  place  in  the  building  when  the 
furnace  is  highly  heated. 

Fig.  a.  vertical  feftion  of  one  of  the  furnaces,  and  its  ap- 
propriate ftalk  or  chimney. 

E,  the  grates. 

F,  the  teafing-hole. 

G,  the  bridge. 

H,  the  charging  door. 

K,  the  flue  or  opening  into  the  chimney. 

L,  the  lading  door. 

M  M,  the  bmder  or  binding  bolt. 

N,  the  interior  of  the  ftalk  or  chimney,  30  inches  fquare. 

OOj  the  fire  brick-work,  9  inches  thick. 

PP,  fpace 
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PP,  rpace  of  2  laches  for  (luffing  with  fand. 

QQ,  common  brick  building. 

RR,  caft-iron  lintels^  over  which  are  thrown  double  9-inch 
arches,  fo  that  at  any  time  the  inferior  building  can  be  taken 
down  to  make  repairs^  without  (baking  or  in  the  leaA  injuring 
the  chimney. 

S.  The  dotted  lines  here  are  meant  to  reprpfent  what  is 
called  the  tapping-hole.  When  a  large  piece  of  goods  is  to 
be  cad,  lifting  the  metal  with  ladles  would  be  impra£licable, 
A  (harp-pointed  bar  is  driven  up  this  opening.  The  iron 
then  (lows  freely  out  into  a  large  oafon  of  fand  made  for  its 
reception.  It  is  then.  condu£led^  by  collateral  channels^  into 
the  mould. 

The  fpace  under  the  cur\'ed  dotted  line  from  G  to  L,  by  S, 
is  filled  with  a  mixture  of  fand  and  afhes.  When  the  fur- 
nace is  prepared  to  melt,  the  whole  of  the  bottom  receives  a 
flratum  of  (harp  clean  fand  about  two  inches  thick.  This  is 
broken  up  at  tiight,  and  frefh  fand  is  fubllituted  for  it  before 
the  fire  is  kindled  in  the  morning. 

Fig.  3.  is  a  horizontal  fe£tion  of  the  chimney  or  ftalk,  taken 
where  the  flues  afliime  a  perpendicular  dire£lion.  The  letters 
in  this  figure  correfpond  to  thofe  in  the  vertical  feftion,  fig.  2* 
The. height  of  the  chimney  ought  not  to  be  lefs  than  45  feetx 
if  50  feet^  the  efie£i  will  oe  fooner  and  of  courfe  better  pro* 
duced. 

Remarks  upon  tie  Melting  of  Iron  in  tbefe  Fumapes, 

The  effect  wi(h(?d  to  be  produced  in  air  furnaces  is  the 
fufion  of  a  certain  portion  of  pig-  or  cad-iron  for  the  purpofe 
of  beipg  poured  or  run  into  moulds  to  form  articles  ot  almoft 
every  defcription. 

The  preparation  previous  to  melting  is  as  follows  :-^After 
the  bottom  of  the  furnace  is  laid,  and  fmoothed  with  fre(h 
fand,  and  all  the  openings  made  air-tight,  the  furnace-m^n 
introduces  a  kindling  at  the  teafing-hole,  accompanied  with 
new  pit- coal.  In  a  few  minutes  a  confiderable  volume  of 
dark  flame  mixed  with  fmoke  is  produced.  The  fire  ouickly 
gathers  (Irength ;  more  coal  is  introduced ;  and  the  fiirnace 
now  becomes  filled  with  a  yellow-coloured  flame.  By  con- 
tinuing this  operation  for  an  hour,  or  an  hour  and  a  quarter, 
the  furnace  and  flame  will  have  become  completely  white; 
the  latter  fteady,  and  at  times  apparently  without  motion* 
The  furnace- man  now  judges  the  bottom  to  have  been  fuffi-* 
ciently  hardened  for  receiving  the  pig-iron  without  any  ri(k 
of  finking.  The  charging-door  is  now  opened,  and  the  pig- 
metal  thrown  carefully  and  regularly  upon  that  parr  of  the 
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bottom  formerly  defcribed  as  being  appropriated  for  its  recep- 
tion. The  door  is  again  clofed  and  maae  air-tight,  and  the 
operation  of  firing  continued  with,  unremitting  care  and  at- 
tention.^ 

The  time  of  melting  depends  entirely  upon  the  quantity  of 
metal  introduced.  The  furnaces  defcribed  above  are  capable 
of  melting  from  50  to  60  hundred  weight  of  metal  each,  and 
when  there  is  a  moderate  circulation  of  air  they  will  perform 
this  work  in  2^  or  3  hours.  In  half  an  hour  after  the  metal 
is  introduced  it  amimes  a  blackifh  red  colour.  It  then 
begins  to  brighten  with  every  additional  fire,  and  in  about 
one  hour  appears  white,  and  begins  to  lofe  ihape,  and  refem- 
ble  a  wreath  of  fnow. 

An  eye  accuftomed  to  fuch  heats  will  now  difcern  the 
metal  beginning  to  drop,  and  run  down  the  inclined  plane 
in  very  beautiful  ftreamlets  refembling  quickfilver.  Eight  or 
ten  of  thefe  are  vifible  at  a  time,  and  after  proceeding  half 
way  down  begin  to  form  junflions  with  each  other,  and  flow 
oonneded  into  the  general  cavity  or  refervoir.  By-and*by 
this  becomes  filled,  and  literally  forms  a  beautiful  molten 
mirror,  in  which  fometimes  part  of  the  interior  furnace  is 
reflefted. 

The  furnace-man,  by  fearching  at  the  brid^  with  his  fire- 
iron  or  teafer,  Judges  when  the  metal  is  nearly  all  gone.  Of 
this  he  is  certam  by  looking  up  from  the  peep-hole  of  the 
ladin^<-door.  If  the  fireamlets  of  the  running  metal  have 
ceafed,  then  the  whole  is  mehed,  and  ready  for  running  out. 

In  the  operation  of  melting,  the  three  following  circum- 
ftances  ought  to  be  particularly  attended  to:  the  thinnefs 
or  hotnefs  of  the  metal ;  the  wafte  or  lofs  fuftained  in  melt- 
ing; and  the  quantity  of  coals  employed. 

The  firft  is  of  the  utmoft  importance,  as  many  articles  in 
the  foundry  bufinefs  require  the  metal  in  a  ftate  of  the  greateft 
divifion ;  otherwife  they  will  be  found  imperfeft  when  taken 
from  the  fand,  and  unfit  for  fale.  The  furnace-man,  there- 
fore, is  always  on  the  watch  to  replace  the  fire  as  it  decayS} 
and  keep  a  large  and  (harp  volume  of  flame  conftantly  pafling 
over  the  metal. 

The  wafte  or  lofs  of  real  metal  is  alfo  an  objeft  of  great 
importance.  This  always  bears  a  relation  to  the  quality  of 
the  iron,  the  flrength  and  cleannefs  of  the  coals,  and  the 
judgment  and  attention  of  the  melter.  Strong  iron  is  found 
always  more  difficult  to  fufe;  this  neceflTarily  expofes  it  for  a 
long  period  in  conta6i  with  the  flame.  The  rcverfe  happens 
with  metal  that  is  more  fragile,  and  eafier  broken  in  the  pig. 
The  length  of  the  expofure  in  fufing  depends  on  this ;  and 

other 
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other  circumfiances  being  alike^  the  lofs  or  wafte  of  metal 
will  alfo  be  in  the  fame  ratio. 

There  are,  however,  other  fafts  not  unworthy  of  notice. 
No.  I.  pig-iron,  or  richly  carbonated  metal,  when  run  from 
an  air-tumace,  will  be  found  in  point  of  quality  little  better 
than  No.  II.  or  carbonated  iron.  This  is  owing  to  a  quan- 
tity of  its  carbon  being  deftroyed  during  the  fufion.  The  lofs 
in  melting  No.  I.  iron,  therefore,  chiray  confifts  of  carbon; 
and  the  deficiency  of  metal  ought  never,  with  a  clean  bot- 
tom, to  exceed  i  cwt.  111  so. 

Carbonated  or  No.  II.  iron  alfo  becomes  deprived  of  a 
confiderable  portion  of  its  carbonaceous  mixture  in  fufion  ; 
and  when  run  from  the  air-furnace  is  feldom  better  than 
No.  III.  metal.  The  lofs  fuftained  in  melting  may  be  ave- 
raged at  fi  per  cent. 

rio.  III.  pig-iron  is,  after  melting  in  an  air-furnace,  found 
whitifli  or  mottled.  It  is  feldom  fufceptible  of  the  fame  nice 
degree  of  divilion  as  the  fuperior  qualities,  and  lofes  in  fufion 
a  much  lai^r  proportion  of  metal,  feldom  under  10  per  cent, 
and  frequently  12^  or  15. 

The  quantity  of  coals  requifite  to  melt  a  given  quantity  of 
iron  is  various,  as  much  depends  upon  the  quality  and  tufi- 
bility  of  the  metal.  If  the  furnace  goes  one  heat  a  day  with 
No.  I.  or  II.  iron,  the  quantity  of  coals  will  be  from  %o  to 
25  cwt.  for  a  ton  of  iron.  If  two  or  three  heats  a  day,  or  as 
many  tons  of  iron  are  melted  at  one  kindUng,  the  proportion 
of  coals  will  be  nearly  weight  for  weight  of  the  iron  melted 
when  the  coals  are  mixed  with  a  fair  proportion  of  fmall : 
with  (Irong  large  fplint  coals,  one  ton  of  good  pig-iron  may 
be  completely  reduced  with  from  12  to  15  cwt.  mcluding  the 
previous  heating  of  the  furnace. 


XLIV.  Olfervations  on  the  Freezing  of  Water  and  tie  Na- 
ture  of  Snow:  in  a  Letter  from  ProfeJ/br  DviiESSEii  to 
Dr.  Van  Marum*. 

J\S  the  prefent  feafon  has  afforded  us  an  opporttmity  to 
make  experiments  on  the  freezing  of  water  and  the  nature  of 
fnow,  I  flatter  myfelf  that  it  will  give  you  fome  fatisfafiion 
to  be  made  acquainted  with  the  refults  I  have  obtained  in 
regard  to  this  important  fubje£);;  and  I  give  you  full  liberty 
to  publiih  them,  if  you  think  they  are  likely  to  be  of  any 
utility. 

•  From  Algemeene  Koitfi  en  Letter^Bode,  •  No.  14,  1803. 

At 
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tion,  the  fjpongy  appearance  which  water  acquires  by  freezing 
in  vacuo f  m  confequenoe  of  its  greater  expanfion^  which  every 
time  that  the  ^lafs  burft  was  unaccompanied  with  the  appear- 
ance  of  air-buobles,  but  immediately  on  the  introdufiioD  of 
air  they  fpread  themfelves  through  tne  whole  mafs.     Hence 
there  was  no  doubt  that  this  increafed  dilatation  was  entirely 
the  confequence  of  the  aeriform  water^theexpanficm  of  which 
was  not  impeded  by  the  prefTure  of  the  atmofphere.   We  re- 
peated this  experiment  for  the  laft  time  on  the  fame  day, 
when  the  froft  .was  perceptibly  lefs  intenfe.    A  beer-glafs 
capable  of  containing  eijght  ounces  was  two*thirds  filled  with 
diftilled  water  as  much  ^eed  from  air  as  poffible :  it  was  im- 
mediately placed  under  the  receiver  of  an  air-pump,  and  the 
air  was  exhaufted  as  fpeedily  a  f poffible.    At  tne  end  of  fome 
hours  we  faw  a  phenomenon  which  appeared  fo  ftrange  and 
lingular,  that  T  was  at  firft  incapable  of  faying  what  it  inight 
be.    The  freezing  water  had  raifed  itfelf  up  in  a  firaight 
column  nearly  three  inches  above  the  dafs,  being  in  thick- 
nefs  in  the  middle  above  a  line,  and  at  tne  bottom  two  lines. 
The  water  was  equally  frozen  at  the  furface  and  throughout 
the  whole  mafs :  the  cellular  or  fpongy  appearance  exified 
only  under  the  column,  and  extended  to  tne  middle  of  the 
bafe.    No  air-bubbles  were  any  where  to  be  feen.   It  is  pro« 
bable  that  the  flownefs  of  the  freezing  may  have  contributed 
to  produce  this  fingular  phasnomenon. 

We  conjectured,  and  with  great  probability,  that  this  co- 
lumn was  hollow,  and  had  ferved  for  difcharging  the  aeriform 
water.  As  foon  as  the  air  was  admitted  under  the  receiver 
we  faw  a  movement  in  the  pipe  like  that  of  air  which  pene- 
trates into  a  wet  glafs  tube,  and  in  the  mean  time  a  great 
many  air-bubbles  appeared  in  the  cavities  at  the  bottom  of 
the  column.  By  introducing  a  fiiff  bridle  into  the  aperture, 
and  employing  a  magnifying  glafs,  we  could  eafily  trace  the 
hollow  part  of  the  tube  to  the  cavity  where  the  air-bubbles 
were. 

The  air,  therefore,  on  this  occafion  bad  no  (hare  in  the 
expanfion  of  the  ice ;  and  as  our  water  before  freezing  never 
contains  fo  much  air,  it  appears  that  during  the  freezing  it 
could  contribute  little  or  nothing  towards  the  expanfion. 

Expanfion  is  a  phaenomenon  common  during  all  cryftal- 
lization,  and  is  a  confequence  of  the  peculiar  r^lar  form 
which  the  mcJecuts  of  bodies  adhering  mutually  to  each  other 
afTume,  and  by  which  means  larger  vacuities  are  formed. 
Expanfion  is  increafed,  and  particularly  during  the  cryftaU 
lization  of  water,  by  the  aeriform  fiate  to  which  a  part  of  it 
Is  brought  by  the  difengaged  caloric. 

While 
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teptacle  for  ^  very  large  qaantity  of  combined  catoric,  which 
by  the  decompontion  of  the  atmorphere  returns  affain,  in  a 
great  meafure,  with  the  water,  as  fenfible  heat  to  tne  furface 
of  the  earth :  in  the  phenomena  of  oombuftion,  refpiration, 
and  other  great  o{ferations  in  the  oeconomy  of  nature,  I  can 
fee  ilot  only  a  decompofition  of  vital  air,  but  that  alfo  of  aeri* 
form  water,  which  is  f)  intimately  conne6ted  with  air.  But 
as  I  dare  not'  venture  to  proceed  Hirther  in  this  path,  for 
which  I  yet  feel  myfelf  too  weak,  I  (hall  return  to  the  prin« 
cipal  objeft  of  this  paper. 

I  have  repeated  the  experiments  which  I  before  communi- 
cated to  you,  as  already  obferved,  and  with  the  fame  refultt 
I  entertamed  no  doubt  that  the  dilatation  of  freezing  water^ 
previouily  deprived  of  air,  is  to  be  afcribed,  befides  to  oryf« 
tallization,  in  particular  to  the  aeriform  water,  which  durmg 
the  freezing  beihfg  carried  off  with  the  liberated  caloric^  de- 
ranges in  Its  panage  and  feparates  the  cryftals  from  eack 
other.  I  had  entifrely  given  ufp  the  idea  of  the  exifienee  of 
iHr  in  chemical  union  with  water,  or  with  its  bafes,  which 
could  not  be  fc^arated  b'y  boiling,  and  which  by  freezinnp 
might  again  be  liberated  in  an  eliiftic  ftate,  till  tne  treatite 
of  my  fnend  Dr.  Uilkens,  written  in  March  1800,  came  hito 
iny  hands. 

Tlie  well-known  merit  of  this  pbilofopher,  the  modefty 
with  which  he  communicates  his  ideas  to  the  public,  made 
me  confider  it  as  my  duty  to  examine  his  obje^ions  with  ail 
due  refpefl: ;  but  at  the  iame  time  to  prove  to  my  popils,  if 
poffible,  the  truth  of  my  experiments. 

According  to  my  experiments,  water  can  be  perfeftly  freed 
from  air.  In  fuch  water  no  air-bubbles  arife  during  the  pro- 
cefs  of  freezing,  provided  the  air  has  no  accefs  to  it.  Its 
communication  with  the  air  would  inftantly  make  them  ap- 
pear.   *• 

For  the  fake  of  thofe  who  may  be  defirous  to  repeat  my 
experiments,  I  (hall  defcribe  an  infallible  method  by  whicn 
the  fmalleft  traces  of  air  in  water  may  be  deteded.  None  df 
the  means  commonly  ufcd  for  the  purpofe  are  fufficient  when 
accuracy  is  required,  as  is  the  cafe  in  the  prefent  inftance. 

I  pour  the  water  deftined  for  examination  into  an  earthen 
vefTel,  communicate  a  blue  tint  to  it  by  a  fufficient  quantity 
of  folution  of  litmus,  which  I  pr^ferve  ready,  of  a  certain 
'firength,  for  fuch  purpofes :  I  then  fill  with  it  a  fla(k  in  fuch 
a  manner,  that  the  aperture  of  the  fla(k  is  kept  under  water 
during  the  time  of  filling;  taking  care  to  (hake  the  (la(k,  that 
the  fmalleft  air-bubble  may  not  remain  in  it.  I  then  invert 
the  flaik  in  the  water^  and  introduce  into  it^  in  the  commoa 

manner^ 
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manner^ '  pare  nitrous  gas  until  i-i6tb  or  r-soth  of  it  is 
filled.  I  then  place  the  flafk  in  a  difli,  and  intercept  its  com- 
inunication  with  the  atmofphere  by  means  of  mercury.  Now, 
if  there  be  any  air  in  the  water^  its  oxygen  gas  muft  unite 
with  the  nitrous  eas,  producing  more  or  kfs  acid  according 
to  the  quantity  of  the  oxygen  gas.  The  folution  of  litmus, 
therefore,  muft  acquire  a  red  colour,  and  that,  cateris  paribus, 
more  or  lefs,  and  in  a  fliorter  or  longer  time,  according^  to 
the  quantity  of  oxygen  prefent  in  the  water.  When  you  m* 
tend  to  examine  dinerent  kinds  of  water  at  the  fame  time, 
after  it  has  ftood  two  days  introduce  into  it  carefully,  in  fmall 
Quantities,  by  means  of  a  fyringe,  an  alkdine  folution ;  and 
from  the  quantity  of  the  folution  neceflary  to  reftore  the  blue 
colour  to  the  folution  of  litmus,  which  has  been  turned  red, 
you  can  eftimate  very  accurately  the  r^/a/iW  quantity  of  oxy- 
gen gas,  and  confequently  that  of  the  common  air  mixed 
with  the  water. 

A  proof  of  this  kind  was  neceflary  in  order  to  determine 
with  certainty  whether  water  could  be  entirely  freed  from 
oxygen  gas,  and  confequently  from  common  air  5  for  azotiq 
gas  IS  never  prefent  in  water  alone. 

Diftilled  water,  however  carefully  prepared,  and  immedi-i 
ately  received  as  it  comes  off  in  flaiks  clofely  ftopped,  cannot 
bear  the  proof  by  nitrous  ^.  Water  freed  from  air  by 
means  of  the  air-pump  agam  imbibes  it  as  foon  as  the  air 
has  free  accefs  to  it~:  even  if  the  water  be  boiled  in  the  flafk, 
when  expofed  for  a  few  moments  to  the  atmofphere  it  be- 
comes, in  fome  meafure,  reddifh  by  this  proof. 

After  a  great  many  fruitlefs  attempts,  I  was  never  able  to 
free  water  entirely  from  air  but  by  the  following  prop^fs  ? 

I  boil  pure  water  for  at  leaft  two  hours  in  a  lai]^  bafon ; 
colour  it  with  litmus ;  warm  a  large  ftoppered  flafk  m  it,  and, 
holding  it  by  means  of  a  pair  of  forceps,  fill  it  entirely  with 
the  boiling  water.  I  let  the  flafk  remam  ibr  at  leaft  half  an 
hour  with  its  aperture  fome  inches  below  the  furface  of  the 
boiling  water^  freouently  firiking  its  fides  with  the  forceps  to 
expel  any  air  whicn  may  ftill  remain  in  it.  I  then  invert  the 
flafk,  place  it  in  an  earthen  veffel,  and  immediately  introduce 
nitrous  gas :  I  then  intercept  all  communication  with  the 
external  air  by  mercury >  of  which  there  muft  be  a  fuflicient 
quantity,  on  account  of  the  diminution  of  the  volume  of  the 
water,  and  particularly  of  the  nitrous  gas,  by  cooling ;  in 
confequence  of  which  the  mercury  rifes  into  the  flafk  to  a 
certain  height.  In  this  manner,  I  had  the  fatisfaAion  to  fee 
that  the  liquor  retains  its  blue  colour  for  weeks}  a  certain 
proof  that  water  paa  b^  entirely  freed  from  air, 
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I  was  now  enabled  to  proceed  a  ftep  further^  and  to  deterr 
mine  whether  after  this  procefs  any  of  the  bafes  of  air^  and, 
in  particular,  free  oxygen,  remained  in  the  water,  which 
during  freezing  midit  be  extricated  in  the  date  of  elaftic  air* 

On  one  of  the  coldeft  evenings  of  the  month  of  December 
J80I5  T  filled  fomeflafks,  in  the  manner  already  mentioned, 
with  blue-coloured  water  freed  from  its  air  and  with  nitrous 

ris,  and  others  with  water  without  any  addition ;  all  of  which 
placed  in  the  window.  Next  morning  no  change  was  to 
be  obferved,  though  the  froft  had  been  very  ftrong :  the  water 
in  all  the  ilalks  was  in  a  date  of  perfeS.  fluidity.  This  phae- 
nomioan,  I  acknowledge,  is  very  common :  but  I  mentioa 
it  becaufe  ibme  confider  the  impeded  difen^agement  of  air 
as  the  caufe  of  it ;  an  idea  which  I  was  not  ignorant  of,  an4 
which  agrees  with  the  refult  of  this  experiment. 

This  circumfiance  rendered  the  experiment  more  agreea- 
ble ;  and  being  certain  that  every  thing  would  freeze  on  the 
leaft  agitation,  I  was  enabled  to  obferve  better  the  fmalleft 
change  which  would  take  place  during  the  procefs  of  freezing. 

What  I  expefted  took  place ;  non^  of  tbofe  prefent  during 
the  freezing  could  obferve  the  leaft  change  01  colour.  We 
every  where  faw  bubbles  appear,  and  aifperfe  themfelves 
widely  through  the  lump  of  ice ;  but  they  were  merely  ni- 
trous gas.  At  the  end  of  two  days  we  did  not  perceive  the 
leaft  trace  of  rednefs  in  the  ice,  till  the  flaflc  at  length  burft-- 
ing,  and  the  air  thus  having  free  accef3,  the  whole  mafs  in- 
ftantly  became  red.  The  nafks  which  contained  no  nitrous 
gas,  or  tin&ure  of  litmus,  exhibited  during  the  freezing  of  the 
water  no  air-bubbles ;  but  when  the  ilafks  burft  in  confe* 
quence  of  the  froft  increafin^,  the  mafs  of  ice  was  immedi- 
atdy  interfperfed  here  and  there  with  air-bubbles. 

But  though  thefe  experiments  fully  proved  my  idea  in  re- 
gard to  the  origin  of  air-bubbles  in  ice,  1  was  very  deiirous 
to  obferve  the  pbaenomena  of  freezing  in  vacuo. 

My  former  pupil  and  worthv  friend  Van  In  £n  Kniphuifen^ 
lord  of  Nitooord,  who  has  aaded  fo  much  lufire  to  his  noble 
birth  by  an  affiduous  cultivation  of  the  fciences,  was  fo  kind 
as  to  affift  me  in  thefe  experimentSj  and  to  allow  me  the  ufe 
of  his  valuable  apparatus. 

The  experiment  of  Lichtenberg  falls  to  the  ground.  We 
have  feen  curious  phsenomena.  I  fhall  give  you  an  account 
of  them,  which  I  find  in  my  memorandums,  dated  Janu* 
ary  16,  1802.  This  will  be  more  than  fufficient  to  induce 
all  the  amateurs  of  the  ftudyiof  nature  to  repeat  my  experi- 
ments. 

We  had  already  obferved  feveral  times,  with  great  fatisfac* 

tion, 


^4  Olfervaiions  on  ib£  Freezing  of  Water ^ 

tion,  the  ipongy  appearance  which  water  acquires  by  freezing 
in  vacuoy  m  confequence  of  its  greater  expanfion^  which  every 
time  that  the  glafs  burft  was  unaccompanied  with  the  appear- 
ance of  air-buobles,  but  immediately  on  the  introdufiioD  of 
^ir  they  fpread  themfelves  through  tne  whole  mafs.     Hence 
there  was  no  doubt  that  this  increafed  dilatation  was  entirely 
the  confequence  of  the  aeri  form  water^the  ex^anficm  of  which 
was  not  impeded  by  the  prefTure  of  the  atmofphere.   We  re« 
peated  this  experiment  for  the  laft  time  on  the  fame  day, 
when  the  froft  .was  perceptibly  lefs  intenfe.    A  beer-glafa 
capable  of  containing  eijght  ounces  was  two-thirds  filled  with 
diftilled  water  as  much  ^eed  from  air  as  poffible :  it  was  im- 
mediately placed  under  the  receiver  of  an  air-pump,  and  the 
air  was  exhaufted  as  fpeedily  a  spoffible.    At  the  end  of  fome 
hours  we  faw  a  phsenomenon  which  appeared  fo  ftrange  and 
fingular,  that  T  was  at  firft  incapable  of  faying  what  it  niight 
be.    The  freezing  water  had  raifed  itfelf  up  In  a  firaight 
column  nearly  three  inches  above  the  dafs,  oeing  in  thick- 
nefs  in  the  middle  above  a  line,  and  at  tne  bottom  two  lines. 
The  water  was  equally  frozen  at  the  furface  and  throughout 
the  whole  mafs :  the  cellular  or  fpongy  appearance  exified 
only  under  the  column,  and  extended  to  the  middle  of  the 
bafe*    No  air-bubbles  were  any  where  to  be  feen.   It  is  pro- 
bable that  the  (lownefs  of  the  freezing  may  have  contributed 
to  produce  this  Angular  phenomenon. 

We  conjectured,  and  with  great  probability,  that  this  co- 
lumn was  hollow,  and  had  ferved  for  difcharging  the  aeriform 
water.  As  foon  as  the  air  was  admitted  under  the  receiver 
we  faw  a  movement  in  the  pipe  like  that  of  air  which  pene- 
trates into  a  wet  glafs  tube,  and  in  the  mean  time  a  great 
many  air-bubbles  appeared  in  the  cavities  at  the  bottom  of 
the  column.  By  introducing  a  fiiff  briftle  into  the  aperture, 
and  employing  a  magnifying  glafs,  we  could  eafilj^  trace  the 
hollow  part  of  the  tube  to  the  cavity  where  the  air-bubUes 
were. 

The  lur,  therefore,  on  this  occafion  bad  no  (hare  in  the 
expanfion  of  the  ice ;  and  as  our  water  before  freezing  never 
contains  fo  much  air,  it  appears  that  during  the  freezing  it 
could  contribute  little  or  nothing  towards  tl^  expaniion. 

Expanfion  is  a  phsenomenon  common  during  all  cryftal- 
lization,  and  is  a  confequence  of  the  peculiar  regular  form 
which  the  mcJecutse  of  bodies  adhering  mutually  to  each  other 
affume,  and  by  which  means  larger  vacuities  are  formed. 
Expansion  is  increafed,  and  particularly  during  the  cryftal- 
lization  of  water,  by  the  aeriform  fiate  to  which  a  part  of  it 
Is  brought  by  the  difengaged  caloric. 

While 
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While  a  part  of  this  caloric,  diibngaged  doring  the  procefs 
of  iieezing,  Keeps  the  water  beneath  the  cruft  of  ice  in  a  ftate 
of  warmth  and  fluidity,  another  part,  in  confei^uenoe  of  the 
aeriform  expanfion  ot  the  water,  forms  the  cavities  in  the  ioe 
by  which  the  fo  neoeflary  communication  between  the  ex* 
temal  air  and  the  fluid  water  is  maintained,  in  order  to  fup- 
port  the  life  of  thofe  beings  which  refide  in  it. 

And  what  would  be  the  cafe  with  vegetation  if  ice  were 
a  body  impermeable  to  air  ?  While  the  warmth  of  the  earth 
is  maintained  as  for  as  poffible  under  its  hard  furface  by  the 
power  of  congelation,  the  ur  continually  penetrates  through 
it ;  by  which  means  the  principles  of  germination  are  prv* 
fcrved  in  the  feeds,  and  prepared  for  developnient. 

My  experiments  have  alfo  (hown  that  ice  water  produced 
by  a  flow  thaw  contains  more  air  than  water  which  has  not 
been  frozen  during  the  fame  time. 

But  fnow  water  in  particular  contains  much  more  air 
than  common  rain  water;  and  this  air  contains  more  oxygen 
than  the  air  obtained  from  rain  water. 

The  opinion  of  HaiTenfratz,  which  may  be  feen  in  the 
fourth  part  of  the  Journal  Polytecbnique  *,  is  fully  confirmed^ 
whatever  Dr.  Carradori  may  aflert  to  the  contrary  f.  Snow 
water  may,  with  great  propriety,  be  called  orygenatid^u/aier» 
This  lean  incontrovertibly  {>rove,  not  only  in  the  ufual  man- 
ner  by  fulphate  of  iron,  but  in  particular  by  means  of  nitrous 
gas ;  and  have  (hown  it  more  than  twenty  times  in  my  lec- 
tures, as  a  thing  of  importance  not  only  to  philofophy  but  alfo 
to  pharmacy.  What  I  afiert  may  be  eafily  proved  ia  the  fol- 
lowing manner: 

Fill  two  flafks,  one  with  fnow  and  the  other  with  rain 
water,  and  place  them,  inverted,  in  boiling  water :  the  air 
will  then  evidently  be  feen  to  colieA  itfelf  at  the  bottom  (now 
the  top).  Yefterday  my  amanueniis,  H.  Uilkens,  exhibited 
to  us  this  important  phenomenon.  A  flufk  filled  with  rain 
water,  which  at  that  time  confilled  chiefly  of  melted  fnow, 
did  not  prefent  one-half  of  the  air-bubbles  exhibited  by  fnow 
water  colledied  in  the  garden. 

Befides  this  larger  quantity  of  air,  and  particularly  oxygen 
gas,  fnow  water  contains  alfo  much  fewer  extra<^ive  particles 
than  rain  water;  and  from  thefe  two  circumftances  we  catt 
explain  the  properties  by  which  this  water  diftinguifhes  itfelf 
from  rain  water,  as  a  medicine,  as  drink,  and  in  many  ceco* 
nomical  ufes. 

It  is  needlefs  to  inquire,  why  this  water  is  fometimes  hurt^ 

*  See  Phii.  Mae.  vol.  iii*  p.  133.  f  Ibid.  vol.  iv.  p,  %iy. 
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ful  in  cafes  of  inflaminatioQ  of  the  eyes  ?  why  it  occafidhs 
colic^  gnping  pains^  and  other  aiTedions,  when  drunk  cold  ? 
But,  witnout  enlarging  further  on  this  fubje£l,  I  fhall  here 
mention  a  remarkable  eSe&  of  the  wife  diipenfations  of  Na^ 
ture.  As  fnow  water  contains  oxygen  united  with  little  ca-* 
loric,  it  thereby  pofleiles  a  (Ironger  tendency  to  communicate 
its  oxygen  to  boaies  fufceptible  of  oxygenation.  No  fubftance- 
in  nature  deprives  water  of  its  oxygen  with  more  avidity  than 
fertile  earth.  Snow  water  mixed  with  vegetable  mould,  and 
expofed  to  the  folar  light,  improves  the  mould  in  a  fliort 
time.  Almoft  as  foon  as  a  lively  fi(h  placed  in  a  glafs  of 
water  containing  oxygen  makes  the  fuperfluous  oxygen  dif« 
appear,  and  fills  the  water  with  carbonic  acid  gas  in  Us  room, 
IS  the  oxygen  taken  up  by  the  earth  affifted  by  the  influence 
of  the  light.  Pure  earths  do  not  exhauft  feow  water  of  it» 
oxygen ;  nor  do  they  attraft  the  oxygen  of  the  atmofphere, 
as  ^rted  by  Von  Humboldt. 

I  have  long  been  convinced  of  the  contrary,  frotn  various 
experiments.  Tt  appears,  in  particular,  that  carbon  is  the 
pnnciple^whofe  ftrong  affinity  for  oxygen  produces  fo  many 
important  phenomena,  and  which  nature  continually  em* 
ploys  in  the  compofition  and  decompofition  of  organic  bo* 
dies :  it  is  carbon  alfo  which  in  this  cafe  deprives  water  of 
its  oxygen,  and  confequently  frees  it  from  what  renders  it 
prejudicial  to  health,  and  unfit  for  the  purpofes  of  life. 

That  which  is  prejudicial  to  us  is  improved  by  the  ground, 
and  at  the  fame  time  gives  power  and  aAivity  to  the  mould. 

When  the  fnow  covers  the  earth,  it  tends  to  keep  it  warm : 
the  fnow,  as  a  body  which  cannot  conduft  cak>ric  in  a  very 
fmall  degree,  prevents,  by  its  interpofition,  the  cold  air  from 
taking  the  caloric  from  tne  earth.  But  this  does  not  appear 
to  be  the  only  caufe  of  its  fertilizing  power.  The  fnow  melt- 
ing and  penetrating  into  the  foftened  earth  communicates  to 
it  oxygen,  promotes  by  thefe  means  the  germination  of  feeds: 
the  young  plant  grows  with  more  vigour,  becaufe  the  carbon 
of  the  fertile  earth  combining  with  toe  o:^gen  is  converted 
into  carbonic  acid,  and  thereby  acquires  more  folubility ;  while 
the  water,  by  its  flimulating  property,  contributes  to  excite 
that  adivity  which  had  been  rendered  domuint  in  the  roots 
by  the  cold . 

This  fertilizing  power  of  fnow,  which  was  before  afcribed 
to  nitrous  particles,  but  the  prefence  of  which  was  never 

1>roved,  feems  thus,  according  to  the  idea  of  Ingenhoufz,'Haf- 
enfratz,  and  other  naturaliils,  to  be  explained  in  a  more  fa- 
tisfadory  manner. 

I  fhall  now  conclude  this  (hort  efTayhy  expreffing  a  hope 

that 
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ttiftt  I  have  here  given  philofophers  a  further  indocement  to 
admire  with  me  tie  g'reat  and  noble  operations  of  the  divine 
providence^  which  fo  evidently  appear  in  the  different  changes 
effeAed  in  air  and  water,  ana  which  are  fo  neceffary  for  fup- 
porting  and  maintaining  the  creation. 

Grooingen, 
February  »6,  1S03. 
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XLV.    Obfervatums  on  tbe  Lotus  of  E^ypt,      By  Alirb 
Rappenau-Delilb,  Member  of  tbe  Injiitute  0/ Egypt*. 

&INCE  my  return  from  Egypt  t  prefented  to  the  Mufeum. 
of  Natural  Hiftory  different  kmds  of  feeds  and  feveral  bulbs 
of  the  nytnpbaa  carulea^  of  which  an  accurate  defcription  was 
given  in  clgypt  by  C.  SaVigny,  my  colleague.  Thefe  bulbs 
began  to  gerokinate-towards  the  end  of  Meflidor,  when  kept 
immerfed  in  water.  I  collected  them  in  the  ifland  of  Ro- 
fetta  in  the  month  of  Ventofe,  year  8 ;  and  though  I  bad  kept 
them  two  years  without  planting  them,  they  had  not  become 
deficcated:  one  of  the  plants  of  the  nymphaea  has  already  pro* 
duced  fevera  Iflowers  fomewhat  fmaller^  lefs  odorous^  and  of 
a  paler  blue  colour,  than  thofe  in  Egypt. 

Though  I  made  a  tour  with  the  Commidion  of  Arts  into 
Upper  Egypt  during  the  time  of  the  inundation,  which  is 
that  alfo  oi^  the  increafe  of  the  two  kinds  of  nymphiea  of  the 
Nile,  we  met  with  none  of  thefe  plants  in  that  country. 

The  waters  of  the  Nile  rife  to  a  confiderable  height  in  the 
Said,  and  much  lefs  in  Lower  Eg\'pt.  The  nymphsea,  there^ 
fore>  eafily  reaches  the  furface  or  the  water,  during  the  in« 
undation^  in  the  lakes  and  the  canals  of  the  Delta,  where 
tliey  are  not  hurt  by  the  current  of  the  river.  It  is,  perhaps, 
£or  a  contrary  reafon  that  the  nymphiea  does  not  grow  in  the 
Said. 

We  obferved  the  nymphasa  ceerulea  painted  and  engraven 
on  the  Egyptian  monuments  much  oftener  than  the  two  kinds 
of  lotus  mentioned  by  the  oldeft  hiftorians.  This  nympheea 
has  a  great  refemblance  to  thefe  kinds  of  lotus,  and  appears 
to  be  a  third  fpecies  of  it. 

.  Moil  authors  who  have  undertaken  to  make  known  the 
lotus  in  regard  to  its  antiquity  have  fallen  into  many  errors; 
but  Mahudel^  of  the  Academy  of  Infcriptions  and  Belles 

*  From  Annales  du  Mufeum  National  d'Hifloire  NatureiUf  No.  n. 
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At  prefenty  however,  I  (hall  give  you  only  a  (bort  account 
of  my  experiments,  becaufe  I  hope,  in  the  courfe  of  a  few 
years,  to  coUeA  materials  for  a  more  elaborate  work  on  the 
freezing  of  water,  and  the  fiate  of  the  atmofphere  in  winter; 
having  oeen  induced  to  turn  my  attention  to  the  latter  obje£i: 
.by  \M  obfervations  I  had  made,  and  which  I  mentiohea  to 
you  three  years  ago,  on  the  force  with  which  a  confiderable 
quantity  of  vapour,  efpecially  during  the  timeof  ilrong  froft, 
is  difengaged  in  an  aeriform  (late  from  freezing  water,  and 
rifes,  as  it  were,  with  violence  into  the  atmofphere ;  and  on 
the  increafe  of  volume  which  the  air  thereby  acquires  even 
•  in  clofe  veflels,  and  which  it  retains  during  the  (Irongeft  cold. 

When  I  traverfe  the  fnow-clad  fields  during  the  coldeft 
4ay8  of  winter;  when  I  confider  the  dry  flate  of  the  air,  and 
of  every  thing  around  me,  arifing,  no  doubt,  from  a  ftrong 
'  and  continued  tendenc}'  of  the  aqueous  particles,  of  which  I 
neither  fee  nor  feel  any  thing,  to  rife  into  the  higher  regions 
of  the  atmofphere;  and  when  in  confequence  ofthe  ferenity 
of.  the  heavens  I  can  didinguifh  very  fmall  obie&s  at  a  great 
diftance,  I  cannot  help  admiring  the  power  of  nature,  as  yet 
tfo  Ultle  known,  by  which  air  fo  cold  and  fo  much  coudenfed 
9an  be  fo  intimately  connected  with  water.  This  water,  in 
my  opinion,  can  be  confidered  only  as  in  an  aeriform  ftate, 
as  fuch  combined  with  the  atmofphere  by  a  very  ftrong  affi- 
jiity,  and  forming  with  it  one  and  the  fame  body :  f  mud 
obierve  alfo,  that  this  affinity  feems  to  increafe  in  the  rauo 
of  the  cold. 

The  atmofphere  being  an  elafiic  fluid  in  which  caloric  is 
combined  by  the  (Irongeft  affinity  with  its  bafes,  it  by  thefe 
means  appears  to  be  more  capable  of  preferving  by  the  power 
of  this  union,  in  the  ftate  of  atmofpheric  vapour,  the  aeriform 
water  which  has  fo  weak  an  affinity  for  its  fpeciiic  caloric. 
The  air  thus  condenfed,  and  containing  more  aerial  particles 
in  the  fame  fpace  than  in  fummer,  attrads,  on  this  account, 
the  water  with  much  greater  force.  The  water  becoming 
aeriform  during  the  procefs  of  freezing,  and  in  that  flatc  en* 
tering  into  combination  with  the  air,  has  no  need  of  external 
heat  to  maintain  it  ny  that  ftate  of  union.  The  aeriform  ftate 
of  water,  which  in  fummer  is  maintained  by  the  heat  ofthe 
furrounding  bodies,  is  in  this  feafon  preferved  by  a  flate  of 
greater  affinity. 

Is  the  water  then,  during  this  cold,  ferene,  wintery  atmo- 
fphere, in  a  more  perfect  ftate  of  union  with  the  air  ?  I  an- 
Iwer  in  the  affirmative;  and  therefore  lean  readily  conceive 
why  the  mercury  ftands  at  fuch  heights  in  the  oarometer 
during  that  feafon.  Tbi«  air  alfo  may  be  confidered  as  a  re- 
ceptacle 
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ceptacle  for  k  verv  large  qaantity  of  combined  caloric,  which 
by  the  decompo^tion  of  the  atoiofphere  returns  a^in,  in  a 
great  meafure,  with  the  water,  as  fenfible  heat  to  the  furface 
of  the  earth :  in  the  phsenomena  of  combuftion,  refpiration^ 
and  other  great  o]ferat]on8  in  the  oeconomy  of  nature,  I  can 
lee  Aot  only  a  decompofition  of  vital  air,  but  that  alfo  of  aeri- 
form water,  which  is  h  intimately  conne6ted  with  air.  But 
as  I  dare  not'  venture  to  proceea  inrther  in  this  path,  for 
which  I  yet  feel  myfelf  too  weak,  I  (hall  return  to  tbe  prin* 
eipal  objeft  of  this  paper. 

I  have  repeated  the  experiments  which  I  before  communi* 
cated  to  you,  as  already  obferved,  and  with  the  fame  refult: 
I  entertamed  no  doubt  that  the  dilatation  of  freezing  water^ 
previoufly  deprived  of  air,  is  to  be  afcribed,  befides  to  cryf* 
tallization,  in  particular  to  the  aeriform  water,  which  during 
the  freezing  beifig  carried  off  with  the  liberated  caloric,  de« 
ranges  in  its  panage  and  feparates  the  cryftals  from  each 
other.  I  had  entifrely  given  i#p  the  idea  ot  the  exilfasnce  of 
inr  in  chemical  union  with  water,  or  with  its  bafes,  which 
could  not  be  fdparated  b*]^  boiling,  and  which  by  freezing; 
might  again  be  liberated  in  an  elaftic  ftate,  till  the  treatife 
of  my  fnend  Dr.  Uilkens,  written  in  March  1800,  came  into 
xny  hands. 

TTie  well-known  merit  of  this  philofopher,  the  modefty 
wrtb  which  he  communicates  his  ideas  to  the  public,  made 
me  confider  it  as  my  duty  to  examine  his  obje^ions  with  afl 
due  refpeA ;  but  at  the  iame  time  to  prove  to  my  pupils,  if 
poffible,  the  troth  of  my  experiments. 

According  to  my  experiments,  water  can  be  pcrfeftly  freed 
from  air.  In  fuch  water  no  air-bubbles  arife  during  the  pro- 
cefs  of  freezing,  provided  the  air  has  no  accefs  to  it.  Its 
communication  with  the  air  would  inftantly  make  them  ap^ 
pear.    *' 

For  the  fake  of  thofc  who  may  be  defirous  to  repeat  my 
experiments,  I  (hall  defcribe  an  infallible  method  by  whicn 
the  fmalleft  traces  of  air  in  water  may  be  deteded.  None  df 
the  means  commonly  ufed  for  the  purpofe  are  fufficient  when 
accuracy  is  required,  as  is  the  cafe  in  the  prefent  inftance, 

I  pour  the  water  deftined  for  examination  into  an  earthen 
veflel,  communicate  a  blue  tint  to  it  by  a  fufficient  quantity 
of  folution  of  litmus,  which  I  pr^fer\'e  ready,  of  a  certain 
strength,  for  fuch  purpofes :  I  then  fill  with  it  a  ila(k  in  fuch 
a  manner,  that  the  aperture  of  the  fla(k  is  kept  under  water 
during  the  time  of  filling;  taking  care  to  (hake  the  fla(k,  that 
the  fmalleft  air-bubble  may  not  remain  in  it.  I  thien  invert 
the  ilaik  in  the  water^  and  introduce  into  it^  in  the  common 

manner^ 
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manner, '  pure  nitrous  gas  until  i-i6th  or  i-aoth  of  it  is 
filled.  I  then  place  the  flafk  in  adifli,  and  intercept  its  com- 
munication with  the  atmofphere  by  means  of  mercury.  How, 
if  there  be  any  air  in  the  water,  its  oxygen  gas  muft  unite 
with  the  nitrous  £as,  producing  more  or  lefs  acid  according 
to  the  quantity  of  the  oxygen  eas.  The  folution  of  litmus, 
therefore,  muft  acquire  a  red  c(Mour,  and  that,  ceteris  paribus, 
more  or  lefs,  and  in  a  fhorter  or  longer  time,  according^  to 
the  quantity  of  oxygen  prefent  in  the  water.  When  you  m- 
tend  to  examine  diflerent  kinds  of  water  at  the  fame  time, 
after  it  has  ftood  two  days  introduce  into  it  carefully,  in  fmall 

S quantities,  by  means  of  a  fyringe,  an  alkaline  folution ;  and 
rom  the  quantity  of  the  folution  neceflary  to  reftore  the  blue 
colour  to  the  folution  of  litmus,  which  has  been  turned  red, 
you  can  eftimate  very  accurately  the  relative  quantity  of  oxy- 
gen gas,  and  confequently  that  of  the  common  air  mixed 
with  the  water. 

A  proof  of  this  kind  was  neceflary  in  order  to  determine 
with  certainty  whether  water  could  be  entirely  freed  from 
oxygen  gas,  and  confequently  firom  common  air;  for  azotiq 
gas  IS  never  prefent  in  water  alone. 

Diftilled  water,  however  carefully  prepared,  and  immedi-i 
ately  received  as  it  comes  off  in  flaflcs  clofely  ftopped,  cannot 
•bear  the  proof  by  nitrous  ^.  Water  freed  from  air  by 
means  of  the  air-pump  again  imbibes  it  as  foon  as  the  air 
has  free  accefs  to  \\ri  even  if  the  water  be  boiled  in  the  flaik, 
when  expofed  for  a  few  moments  to  the  atmofphere  it  be- 
comes,  in  fome  meafure,  reddiih  by  this  proof. 

After  a  great  many  fruitlefs  attempts,  I  was  never  able  to 
£ree  water  entirely  from  air  but  by  the  following  proc^fs : 

I  boil  pure  water  for  at  leaft  two  hours  in  a  laijge  bafon ; 
colour  it  with  litmus ;  warm  a  Urge  ftoppered  flaik  m  it,  and, 
holding  it  by  means  of  a  pair  of  forceps,  fill  it  entirely  with 
•the  boiling  water.  I  let  the  flaflc  remain  for  at  leaft  half  an 
hour  with  its  aperture  fome  inches  below  the  furface  of  the 
boiling  water,  frequently  ftriking  its  fides  with  the  forceps  to 
expel  any  air  whicn  may  ftill  remain  in  it.  I  then  invert  the 
flaflc,  place  it  in  an  earthen  veffel,  and  immediately  introduce 
nitrous  gas :  I  then  intercept  all  communication  with  the 
external  air  by  mercurV)  of  which  there  muft  be  a  fuflicient 
quantity,  on  account  of  the  diminution  of  the  volume  of  the 
water,  and  particularly  of  the  nitrous  gas,  by  cooling;  in 
oonfequence  of  which  the  mercury  rifes  into  the  flaik  to  a 
certain  height.  In  this  manner,  I  had  the  fatisfaAion  to  fee 
that  the  liquor  retains  its  blue  colour  for  weeks;  a  certaia 
proof  that  water  can  be  entirely  freed  frcou  air. 

I  was 
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I  wad  now  enabled  to  proceed  a  ftep  further^  and  to  deter-: 
mine  whether  after  this  procefs  any  of  the  bayfis  of  air^  and, 
in  particular,  free  oxygen,  remained  in  the  water,  wbic^ 
during  freezing  mieht  be  extricated  in  the  ftate  of  elaftic  air. 

On  one  of  the  coideft  evenings  of  the  month  of  December 
1801,  I  filled  fomeflaiks,  in  the  manner  already  mentioned, 
with  blue-coloured  water  freed  from  its  air  and  with  nitrousr 

Fis,  and  others  with  water  without  any  addition ;  all  of  which 
placed  in  the  window.  Next  morning  no  change  was  to 
be  obferved,  though  the  froft  had  been  very  ftrong :  the  water 
in  all  the  fliLfks  was  in  a  (late  of  perfeS^  fluidity.  This  phas- 
nomanon,  I  acknowledge,  is  very  common :  but  I  mentioa 
it  becaufe  fome  confider  the  impeded  difengagement  of  air 
as  the  caufe  of  it ;  an  idea  which  I  was  not  ignorant  of,  and 
which  agrees  with  the  refult  of  this  experiment. 

This  circumftance  rendered  the  experiment  more  agreea- 
ble ;  and  being  certain  that  every  thing  would  freeze  on  the 
leaft  agitation,  I  was  enabled  to  obferve  better  the  fmalleft 
change  which  would  take  place  during  the  procefs  of  freezing. 

What  I  expected  took  place ;  none  of  thofe  prefent  during 
the  freezing  could  obferve  the  leaft  change  01  colour.  We 
every  where  faw  bubbles  appear,  and  difperfe  themfelves 
widely  through  the  lump  of  ice ;  but  they  were  merely  ni- 
trous gas.  At  the  end  of  two  days  we  did  not  perceive  the 
leaft  trace  of  rednefs  in  the  ice,  till  the  flafk  at  length  burft- 
ing,  and  the  air  thus  bavine  free  accefs,  the  whole  roafs  in- 
ftantly  became  red.  The  flaflcs  which  contained  no  nitrous 
gas,  or  tindure  of  litmus,  exhibited  during  the  freezing  of  the 
water  no  air-bubbles;  but  when  the  flafks  burft  in  confe- 
quence  of  the  froft  increafing,  the  mafs  of  ice  was  immedi- 
ately interfperfed  here  and  there  with  air-bubbles. 

But  though  thefe  experiments  fully  proved  my  idea  in  re« 
gard  to  the  origin  of  air-bubbles  in  ice,  1  was  very  defirous 
to  obferve  the  pbaenomena  of  freezing  in  vacuo. 

My  former  pupil  and  worthy  friend  van  In  En  Kniphuifen^ 
lord  of  Niinoord,  who  has  aoded  fo  much  luftre  to  his  noble 
birth  by  an  afliduous  cultivation  of  the  fciences,  was  fo  kind 
as  to  amft  me  in  thefe  experiments,  and  to  allow  me  the  ufe 
of  his  valuable  apparatus. 

The  experiment  of  Lichtenberg  falls  to  the  ground.  We 
bave  feen  curious  phsenomena.  I  (hall  give  you  an  account 
of  them,  which  I  find  in  my  memorandums,  dated  Janu-r 
ary  16,  1802.  This  will  be  more  than  fu(ficient  to  induce 
all  the  amateurs  of  the  ftudy.of  nature  to  repeat  my  experi- 
ments. 

We  had  already  obferved  feveral  times^  with  great  fatisfac^ 

tion. 
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tion,  the  ipongy  appearance  which  water  acquires  by  freezing 
in  vacuo,  in  confequenoe  of  its  greater  expannon^  which  every 
time  that  the  dafs  burft  was  unaccompanied  with  the  appear- 
ance of  air-buobles,  but  immediately  on  the  introdudion  of 
air  they  fpread  themfelves  through  tne  whole  mafs.     Hence 
there  was  no  doubt  that  this  increafed  dilatation  was  entirely 
the  confequence  of  the  aeri  form  water^the  expanficm  of  which 
was  not  impeded  by  the  preflure  of  the  atmofphere.    We  re« 
peated  this  experiment  for  the  laft  time  on  the  fame  day, 
when  the  froft  .was  perceptibly  lefs  intenfe.    A  beer-glafs 
capable  of  containing  eij^ht  ounces  was  two-thirds  filled  with 
diftilled  water  as  much  freed  from  air  as  poffible :  it  was  im- 
mediately placed  under  the  receiver  of  an  air-pump^  and  the 
air  was  exhaufted  as  fpeedily  a  ^poffible.    At  the  end  of  fome 
hours  we  faw  a  phenomenon  which  appeared  fo  ftrange  and 
lingular,  that  I  was  at  firft  incapable  of  faying  what  it  might 
be.    The  freezing  water  had  raifed  itfelf  up  in  a  ftraight 
column  nearly  three  inches  above  the  glafs^  oeing  in  thick- 
nefs  in  the  middle  above  a  line,  and  at  the  bottom  two  lines. 
The  water  was  equally  frozen  at  the  furface  and  throughout 
the  whole  mafs :  the  cellular  or  fpongy  appearance  exified 
onlv  under  the  column,  and  extended  to  the  middle  of  the 
bafe.    No  air-bubbles  were  any  where  to  be  feen.   It  is  pro* 
bable  that  the  (lownefs  of  the  freezing  may  have  contributed 
to  produce  this  fingular  phaenomenon. 

We  conje£tured,  and  with  great  probability,  that  this  co- 
lumn was  hollow,  and  had  ferved  for  difcharging  the  aeriferm 
water.  As  foon  as  the  air  was  admitted  under  the  receiver 
we  faw  a  movement  in  the  pipe  like  that  of  air  which  pene** 
trates  into  a  wet  glafs  tube,  and  in  the  mean  time  a  great 
many  air-bubbles  appeared  in  the  cavities  at  the  bottom  of 
the  column.  By  introducing  a  ftiff  briftle  into  the  aperture^ 
and  employing  a  magnifying  glafs^  we  could  eafily  trace  the 
hollow  part  of  the  tube  to  the  cavity  where  the  air-bubbles 
were. 

The  air,  therefore,  on  this  occafion  had  no  (hare  in  the 
expanfion  of  the  ice ;  and  as  our  water  before  freezing  never 
contains  fo  much  air,  it  appears  that  during  the  freezing  it 
could  contribute  little  or  nothing  towards  tm  expanfion. 

Expanfion  is  a  phaenomenon  conmion  during  all  cryftal* 
lization,  and  is  a  eonfequence  of  the  peculiar  regular  form 
which  the  molecuiae  of  bodies  adhering  mutually  to  each  other 
aflfume,  and  by  which  means  larger  vacuities  are  formed. 
Expanfion  is  increafed,  and  particularly  during  the  cryftal- 
lization  of  water^  by  the  aeriform  (late  to  which  a  part  of  it 
is  brought  by  the  difengaged  caloric. 

While 
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While  a  part  of  this  caloric^  diibngaged  daring  the  procefs 
of  fteezing,  Keeps  the  water  beneath  the  cruil  of  ice  in  a  ftate 
of  warmth  and  fluidity,  another  part,  in  confei^uenoe  of  the 
aeriform  expanfion  ot  the  water,  forms  the  cavities  in  the  ice 
by  which  the  fo  neceflary  communication  between  the -ex* 
temal  air  and  the  fluid  water  is  maintained,  in  order  to  fup* 
port  the  hfe  of  tbofe  beings  which  refide  in  it. 

And  what  would  be  the  cafe  with  vegetation  if  ice  were 
a  body  impermeable  to  air  ?  While  the  warmth  of  the  earth 
is  maintained  as  far  as  poffible  under  its  hard  furface  by  the 
power  of  congelation,  the  air  continually  penetrates  through 
it^  by  which  means  the  principles  of  germination  are  prv* 
fcrved  in  the  feeds,  and  prepared  for  developnient. 

My  experiments  have  alfo  (hown  that  ice  water  produced 
by  a  flow  thaw  contains  more  air  than  water  which  has  not 
been  frozen  during  the  fame  time. 

But  fnow  water  in  particular  contains  much  more  air 
than  common  rain  water;  and  this  air  contains  more  oxygen 
than  the  air  obtained  from  rain  water. 

The  opinion  of  HaiTenfratz,  which  may  be  feen  in  the 
fourth  part  of  the  Journal  Polytecbnique^j  is  fiilly  confirmed, 
whatever  Dr.  Carradori  may  aflert  to  the  contrary  f .  Snow 
water  may,  with  great  propriety,  be  called  orygenatidwaier» 
This  lean  incontrovertibly  {>rove,  not  only  in  the  ufual  man- 
ner  by  fulphate  of  iron,  but  in  particular  by  means  of  nitrous 
gas ;  and  have  ihown  it  more  than  twenty  times  in  my  kc- 
tures,  as  a  thing  of  importance  not  only  to  philofophy  but  alfo 
to  pharmacy.  What  I  afiert  may  be  eaiily  provea  in  the  fol- 
lowing manner : 

Fill  two  flafks,  one  with  fnow  and  the  other  with  rain 
water,  and  place  them,  inverted,  in  boiling  water:  the  air 
will  then  evidently  be  feen  to  colleA  itfelf  at  the  bottom  (now 
the  top).  Yefterday  my  amanueniis,  H.  Uilkens,  exhibiled 
to  us  this  important  phfienomenon.  A  flufk  filled  with  rain 
water,  which  at  that  time  confilled  chiefly  of  melted  fnow, 
did  not  prefent  one-half  of  the  air-bubbles  exhibited  by  fnow 
water  colle6):ed  in  the  garden. 

Befides  this  larger  quantity  of  air,  and  particularly  oxygeii 
gas,  fnow  water  contains  alfo  much  fewer  extra<^ive  particles 
than  rain  water ;  and  from  tbefe  two  circum fiances  we  can 
explain  the  properties  by  which  this  water  didinguiflies  itfelf 
from  rain  water,  as  a  medicine,  as  drink,  and  in  many  ceco- 
nomical  ufes. 

It  is  needlefs  to  inquire,  why  this  water  is  fometimes  hurt^ 

*  See  Phii.  Mae.  vol.  iii. p.  233.  f  lbid«  vol.  iv*  p.  sj/. 

6  ful 
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ful  in  cafes  of  inflamination  of  the  eyes  ?  why  it  occafidhs 
colic^  griping  pains^  and  other  aiTedions,  when  drank  cold  ? 
But,  witnout  enlarging  further  on  this  fuh^e£l,  I  fhall  here 
mention  a  remarkable  effed  of  the  wife  diipenfations  of  Na* 
lure.  As  fnow  water  contains  oxygen  united  with  little  ca-« 
loric,  it  thereby  pofleiTes  a  (Ironger  tendency  to  communicate 
its  oxygen  to  bodies  fufceptible  of  oxygenation.  No  fubftance- 
in  nature  deprives  water  of  its  oxygen  with  more  avidity  than 
fertile  earth.  Snow  water  mixed  with  vegetable  mould,  and 
expofed  to  the  folar  light,  improves  the  mould  in  a  fhort 
time.  Almoft  as  foon  as  a  lively  fifh  placed  in  a  glafs  of 
water  containing  oxygen  makes  the  fupierfluous  oxygen  dif« 
appear,  and  fills  the  water  with  carbonic  acid  gas  in  its  room, 
IS  the  oxygen  taken  up  by  the  earth  affifted  by  the  influence 
of  the  light.  Pure  earths  do  not  exhauft  fidow  water  of  it» 
oxygen ;  nor  do  they  attraft  the  oxygen  of  the  atmofphere, 
as  Verted  by  Von  Humboldt. 

I  have  long  been  convinced  of  the  contrary,  froin  various 
experiments.  Tt  appears,  in  particular,  that  carbon  is  the 
pmciple^whofe  ftrong  affinity  for  oxygen  produces  fo  many 
important  phenomena,  and  which  nature  continually  em* 
ploys  in  the  compofition  and  decompofition  of  organic  bo* 
dies :  it  is  carbon  alfo  which  in  this  cafe  deprives  water  of 
its  oxygen,  and  confequently  frees  it  firom  what  renders  it 
prejudicial  to  health,  and  unfit  for  the  purpofes  of  life. 

That  which  is  prejudicial  to  us  is  improved  by  the  ground, 
and  at  the  fame  time  gives  power  and  aAivity  to  the  mould. 

When  the  fnow  covers  the  earth,  it  tends  to  keep  it  warm  : 
the  fnow,  as  a  body  which  cannot  conduft  cak>ric  in  a  very 
fmall  degree,  prevents,  by  its  interpofition,  the  cold  air  from 
taking  the  caloric  from  tne  earth.  But  this  does  not  appear 
to  be  the  only  caufe  of  its  fertilizing  power.  The  fnow  melt- 
ing and  penetrating  into  the  foften^  earth  communicates  to 
it  oxygen,  promotes  by  thefe  means  the  germination  of  feeds; 
the  young  plant  grows  with  more  vigour,  becaufe  the  carbon 
of  the  fertile  earth  combining  with  toe  o:^gen  is  converted 
into  carbonic  acid,  and  thereby  acquires  more  folubility ;  while 
the  water,  by  its  flimulating  property,  contributes  to  excite 
that  adivity  which  bad  been  rendered  donnant  in  the  roots 
by  the  cold. 

This  fertilizing  power  of  fnow,  which  was  before  afcribed 
to  nitrous  particles,  but  the  prefence  of  which  was  never 

1>rovf  d,  feems  thus,  according  to  the  idea  of  Ingenhoufz,  Haf* 
enfratz,  and  other  naturalills,  to  be  explained  in  a  more  fa- 
tisfadory  manner. 
I  (hall  now  conclude  this  fhort  eflfay  by  expreffing  a  hope 

that 
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that  I  have  here  given  philofophew  a  further  indoccmcnt  to 
admire  with  tne  tSe  ^reat  and  noble  operations  of  the  divine 
providence,  which  fo  evidently  appear  in  the  different  changes 
tVeSteA  in  air  and  water,  ana  which  are  fo  neceffary  for  fup* 
porting  and  maintaining  the  creation. 

Grooingcn, 
February  26,  1S03. 
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XLV.    Obfervat'vms  on  the  Lotus  of  E^ypt.      By  Alirb 
Rafpenau-Delilb,  Member  of  the  Injiitute  0/ Egypt*. 

&INCE  my  return  from  Egypt  t  prefented  to  the  Mufeum 
t)f  Natural  Hiftory  different  kmds  of  feeds  and  feveral  bulbs 
of  the  nytnpbaa  carulea^  of  which  an  accurate  defcription  was 
given  in  £gypt  by  C.  SaVigny,  my  colleague.  Thefe  bulbs 
began  to  gerokinate-towards  the  end  of  Meflidor,  when  kept 
immerfed  in  water.  I  collected  them  in  the  ifland  of  Ro- 
fetta  in  the  month  of  Ventofe,  year  8 ;  and  though  I  bad  kept 
them  two  years  without  planting  them,  they  had  not  beconne 
deficcated:  one  of  the  plants  of  the  nymphaea  has  already  pro* 
duced  fevera  Mowers  fomewhat  fmaller,  lefs  odorous^  and  of 
a  paler  blue  colour,  than  thofe  in  Egypt. 

Though  I  made  a  tour  with  the  Commidion  of  Arts  into 
Upper  Egypt  during  the  time  of  the  inundation,  which  is 
that  atfo  oi  the  increafe  of  the  two  kinds  of  nymphiea  of  the 
Nile,  we  met  with  none  of  thefe  plants  in  that  country. 

The  waters  of  the  Nile  rife  to  a  confiderable  height  in  the 
Said,  and  much  lefs  in  Lower  Eg\'pt.  The  nymphsea,  there^ 
fore,  eafily  reaches  the  furface  or  the  water,  during  the  in« 
undation,  in  the  lakes  and  the  canals  of  the  Delta,  where 
tliey  are  not  hurt  by  the  current  of  the  river.  It  is,  perhaps, 
for  a  contrary  reafon  that  the  nymphcea  does  not  grow  in  the 
Said. 

We  obferved  the  nymphasa  ceerulea  painted  and  engraven 
on  the  Egyptian  monuments  much  oftener  than  the  two  kinds 
of  lotus  mentioned  by  the  oldeft  hiftorians.  This  nymphsea 
has  a  great  refemblance  to  thefe  kinds  of  lotus,  and  appears 
to  be  a  third  fpecies  of  it. 

Moil  authors  who  have  undertaken  to  make  known  the 
lotus  in  regard  to  its  antiquity  have  fallen  into  many  errors ; 
but  Mahudel^  of  the  Academy  of  Infcriptions  and  Belles 

*  From  Annales  du  Maftum  tfational  d^Hifloire  NaturelUf  N'^.  f . 
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Lettres  ♦,  and  lately  profeffor  Sprengel,  of  Halle  t,  have  given 
very  accurate  information  refpefting  tHfefe  plants. 

The  expedition  to  Egvpt  afforded  me  an  opportunity  of 
ipaking  the  following  obiervations  on  the  fame  fubje6l :  they 
are  naturally  connected  with  tbofe  already  made  in  EgypI 
by  C.  Savigny  on  the  nymphasa  cserulea^  and  complete  the 
hiftory  of  that  plant. 

Herodotus  J  relates  that  the  Egyptians  fed  on  the  lotus 
which  grew  in  the  waters  of  the  Nile.  He  calls  this  lotus  a 
lily,  and  fays  that  the  feeds,  iimilar  to  thofe  of  the  poppy, 
were  employed  for  making  bread.  He  adds,  that  they  ate 
alfo  the  roots  of  the  lotus,  which  were  round,  of  tfee  fize  of 
an  apple,  and  of  d  fweet  and  agreeable  favour.  Herodotus 
then  (peaks  of  another  kind  of  lily  rcfembling  a  rofe,  which 
grew  alfo  in  the  Nile,  the  fruit  of  which  had  the  form  of  a 
wafp's  neft,  and  which  contained  feveral  feeds  good  to  eat^ 
and  of  the  fize  of  an  olive. 

'  Theopbraftus  §  gives  a  very  accurate  defcription  of  the  fame 
plants  : — "  The  lotus,"  fays  he,  "  grows  in  the.  fields  when 
they  are  inundated.  Its  flowers  are  white,  and  have  petals 
like  thofe  of  the  lily.  They  fpring  up  in  great  mimbers  clofe 
to  each  other.  They  (hut  their  leaves  at  lun-fet,  and  conceal 
their  fruit.  Thefe  flowers  open  again  when  the  fun  reappears^ 
and  rife  above  the  water ;  and  this  alternation  is  repeated  til) 
the  fruit  is  completely  formed,  and  the  flowers  have  dropped 
off.  The  fruit  is  eaual  to  that  of  a  large  poppy,  and  contains 
a  great  number  oi^  feeds  (imilar  to  grams  of  millet.  The 
Egyptians  depofit  the  fruit  in  heaps,  and  fuffer  the  rind  to* 
putrefy  ;  they  then  feparate  the  feeds  by  wafhing  them  in  the 
Nile,  dry  them,  and  knead  them  into  bread.  The  root  of  the 
lotus  called  corjion  is  round,  and  of  the  fize  of  a  quince.  Its 
rind  is  black,  and  like  that  of  the  cheflnut.  This  root  is 
white  in  the  infide,  and  is  eaten  either  raw  or  boiled." 
.  The  lilv  of  the  Nile,  like  the  rofes  mentioned  by  Herodo- 
tus, is  called  by  Athenseus  ||  Egyptian  bean,  ana  the  rofe 
lotus.     Theophraftus  gives  it  the  name  of  bean. 

^^  This  bean  grows  in  the  marfhes  and  ponds.  Its  flem  is 
four  cubits  in  length,  and  as  thick  as  the  finder.  It  refem- 
bles  a  reed  without  knots.  The  fruit  it  bears  is  (haped  like  a 
wafp's  ned,  and  contains  about  thirty  beans  a  littk  prominent^ 
each  depofiied  in  a  different  cell.  The  flower  is  twice  as  large 
as  that  of  the  poppy,  and  entirely  a  rofe.   The  leaves  are  fup- 

*  HiOoire  de  rAcademie  des  Infcriptions,  vol.  ii.  p.  285. 

t   An^iquttatum  botanicarum  Specimen  primum,  p.  47. 

t  In  EutiTpc,  cap.  xcii. 

\  Tlieophrafti  Hift.  Plant.  lib.  iv.  cap.  to. 

II  Athtiuei  Deipnofoph.  lib.  iii.  p.  ^^\  lib.  xv.  p.  677. 
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ported  by  pedicles  (imilar  to  thofe  of  fruits :  they  are  large, 
and  have  a  refemblance  to  a  Theffalian  cap.  When  one  of 
the  beans  is  bruifed  there  is  feen  in  the  infide  of  it  a  fmall 
body  folded  together,  from  which  the  leaf  arifes.  The  root 
is  thicker  than  that  of  a  (Irong  reed^  and  has  partitions  like 
the  ftem.  It  ferves  as  nourifbment  to  thofe  who  refide  near 
the  niarfhes.  This  plant  grows  fpontaneoufly,  and  in  abun- 
dance. It  is  Town  alfo  in  the  mUd,  by  forming  for  it  a  bed 
of  ftraw,  in  order  that  it  may  not  rot/'  * 

The  lotas  of  Herodotus  and  Theophraftus  grows  alfo  in 
Egypt.  It  is  the  nymphaa  lotus  of  Linnaeus  *y  the  cha- 
raders  of  which,  compared  by  C.  Savigny  to  thofe  of  the 
nyrfipbaa  d^ruleaj  agree  with  the  defcriptions  given  by  the 
antients. 

In  regard  to  the  rofe  lily  or  Egyptian  bean,  which  is  fre- 
quently carved  out  among  the  ornaments  and  fymbolical  re- 
prefentations  of  the  Egyptian  temples,  it  no  longer  grows  in 
that  country ;  and  would  have  remained  unknown  to  natu- 
ralifts  had  it  not  been  difcovered  in  India.  This  plant  has 
been  called  by  Linnaeus  f  the  nympbaa  nelumbo.  Its  fruit, 
which  the  Greeks  compare  to  a  wafp*s  neft,  has  a  perfeft  re- 
femblance to  it.  They  called  it  ciborion  %  on  account,  no 
doubt,  of  its  refemblance  to  a  cup.  This  fruit  is  (haped  like 
the  fpout  of  a  watering-pot,  and  is  flatted  at  the  upper  part, 
which  contains  from  fifteen  to  thirty  fmall  foffae,  containmg  a 
like  number  of  feeds  of  the  fize  of  a  nut,  and  foniewhat  promi- 
nent. The  plumula§,  which  is  the  rudiment  of  the  leaves,  is, 
indeed,  roiled  up  in  the  middle  of  the  feed,  as  Theophraftus 
fays.  The  flowers  are  rofes,  and  very  large.  The  leaves  are 
orbicular,  ihuriform,  and  about  two  feet  in  diameter  ||. 

Belon  has  confounded  the  Egyptian  bean  with  the  coloca- 
fialf  "{arum  colocajia  Linn.),  which  is  cultivated  in  Egypt : 
as  the  Greeks  often  gave  the  name  of  colocajia  to  the  root  of 
the  Egyptian  bean  **,  it  was  a  difficult  matter  to  avoid  con- 
foundmg  thefe  (wo  plants.  ^ 

Sprengcl  remarks,  that  the  appellation  of  colocajia  was  given 
alfo  to  the  nymfbaa  lotus  ff. 

But  we  receive  as  much  information  refpe£ling  thefe  pUpts 

*  Species  Plantarum,  p.  729. 
f  Ib»d.  p.  730. 

J  Arhen<ei  Dcionofoph.  lib.  iii.  p.  72  ;  &  lib. xi.  p.  477.  Diodorus  Si- 
culus,  lib.  i.     Diotcorides,  lib.  ii,  cap.  97. 

§  Gairtner  De  Fru£tibjs,  &c.  lom.  i.  p.  74.  tab.  19. 

II  Horrus  Malabar,  torn.  xi.  p.  61. 

^  Belon,  Obfervations,  lib.  ii.  chap.  28. 

♦*  Arhenxi  Dei^mofoph.  lib.  iii.  p.  72  &  73« 

ft  'Anti((uitat.'tx)ia\)ic.  Spciimcn  prim:  c.  89. 
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from  ao^ent  Ici^Iptures  as  from  the  account  of  biftorirat*^ 
The  rofe  lotus,  or  Egyptian  beany  is  very  coireAly  repce^ 
fented  in  the  mofaic  (h  Paleflrine,  an  explanation  or  which 
has  been  given  by  Barthel^my  in  the  Mecnoirs  of  the  Aca-^ 
demy  of  Infcrip^ion^  and  Belles- Lettres*.  The  ffMit,  tht 
flowers,  and  the  leaves  of  that  plant  are  exceiediogly  like* 
They  flpat  on  the  furffice  of  the  water  in  a  lake  which  carries 
feveral  b^rks  during  the  time  pf  a  fcilival.  This  paiming 
brings  to  remembrance  a  paiT^e  of  Strabof,  who  fays,  thai 
p^cvpTe  m^de  excurfions  of  pleafure  in  boats  on  the  laxes  co** 
vered  with  beans,  and  that  they  (hdtered  themfelv^s  from  the 
fuQ  with  the  leaves  of  that  plant.  Oa  the  Egyptian  nonu^f 
ments  Harpocrates  is  reprefented  above  the  flower  of  the  fruil 
of  the  rofe  lotus.  This  plant,  fo  well  known  in  antient 
£gypt)  is  at  prefent  celebrated  in  the  religion  of  the  Bra- 
inms,  and  is  often  placed  among  the  attributes  of  the  Indian 
deities  J. 

It  is  not  pofiible  to  fay  to  what  kind  of  lot^s  the  flowers 
fe^n  reprefented  on  the  heads  of  the  Egypliaa  kings  or  dei<* 
ties  in  feveral  medals  belonged,  becaufi^  the  fpecies  of  lotua 
iJiffer  chiefly  in  regard  to  the  colour  of  their  Bowers,  and  the 
form  of  their  fruits  or  leaves ;  but  on  the  wajls  of  the  tem-^ 
pies  of  JEIgvpt,  and  on  the  cafes  containing  the  mummiea, 
they  may  ne  eafily  diftinguifhed  when  the  painting  is  in  good 
preiervation«  The  Egyptians  pften  reprefented  the  leaves  of 
th^  white  lotus  {nympbaa  lotus)  of  the  fame  fise  as  the  flow* 
ers,  though  naturally  the  leaves  are  much  larger ;  hut  thev 
have  omitted  to  mark  the  indentations  of  thefe  leaves,  which 
indeed  are  wanting  when  the  plant  is  very  young.  I  have^ 
however,  feen  in  Sie  table  of  Latopolis  this  lotus  reprefented 
with  the  leaves  indented. 

But  it  would  be  in  vain  to  feek  for  fcrupulous  exa£tnefs  in 
allegorical  fculptures.  Thus  on  the  bafe  of  the  ftatue  of  the 
i^Iile,  placed  in  the  gardens  of  th^  Tuileries,  the  fruit  of  the 
lotus  IS  very  exactly  reprefented,  but  the  leaves  which  ac^ 
company  it  are  not  tboie  of  that  plant. 

The  fruit  of  the  white  lotus,  which  has  the  fame  form  aa 

*  Hiftoire  d^  i' Acad,  des  Infcript.  1790.  The  Pitture  anticbe  di  Pietr^ 
S,  Bartboit,  which  reprefcnt  the  xnofaic  with  ix\  colours,  may  be  fecB  ia 
the  library  of  the  Pantheon. 

f  SiroM,  lib.  xvii*  The  Greek  text  haa  been  badly  interpreted  by 
tranflators,  who  fuppofed  that  the  boats  rowed  along  under  the  fliade  of 
the  leaves,  which  role  to  a  great  height  above  the  water.  Thefe  leaves 
float  on  the  furface  of  the  water,  and  are  very  broad.  It  appears  that  the 
boats  were  covered  with  them  i«  order  to  form  a  (hade,  as  tney  are  covered 
in  Ejj^ypt  at  prcfent  with  the  leaves  of  the  date-tree  and  with  reneda. 

I  Syftema  Brahmamcum  Fr.  Paullinii,  a  Bartholom.  tab.  9  &  10. 
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that  of  the  poppy,  may  be  dUlinguiihed  on  the  Egyptiah 
monuments.  In  my  opinion,  this  feremblance  has  made 
the  fruit  of  the  lotus,  delineated  on  foveral  Egyptian  m^als, 
to  be  confounded  with  that  of  the  poppy.  The  fruits  repre- 
footed  on  thefe  medals  are  the  fame  aii  thofe  fculptured  on 
the  Egyptian  monuments  anterior  to  thofe  of  the  Greeks. 
It  does  not  appear  irom  atiy  hiftorical  teftimony  thai  the 
Egyptians  ever  made  much  ufe  of  the  poppy ;  and  thev  ra^- 
Hther  placed  the  fruits  of  the  lotus  among  the  attributes  of  Ifi»^ 
with  ears  of  corn,  as  a  fign  of  abundance  and  fertility,  fince 
they  were  lone  accuftomed  to  make  a  fort  of  bread  with  the 
feeds  of  that  plant.  The  Egyptian  lotu6  was  very  little  known 
to  the  Greeks  and  the  Romans^  who  compared  it  to  the  moil 
common  planta.  Herodotus  calls  the  lotus  a  lily ;  Theo- 
phraftus  compared  it  to  the  ^0^9  and  Pliny  calls  its  flowers 
hoppUs*,  Another  caufe  which  may  have  occafioned  the 
lotus  to  be  confounded  with  the  poppy^  is  the  refemblance 
which  exi(^s  between  the  attributes  of  liis  and  thofe  of  Cered^ 
to  whom  the  poppy  was  confecrated  f  • 

The  nympbaa  lotus  and  the  nympbioa  tulumho  are  the  two 
fpecies  of  lotus  defcribed  by  Herodotus  and  Theophraftus-. 
Both  grew  naturaJIy  in  Egypt,  afnd  were  cultivated  in  tliat 
country.  It  was  the  fruit  of  the  cultivated  rj^inpb^a  lotus  to 
which  Pliny  ^ves  the  name  of  loiometra  %. 

A  paflage  m  Athenasus  proves  that  tlve  nympbaa  c^^rulem 
h  a  third  Tpecies  of  lotus*  This  author  relates  that  Antitio* 
ian  §  crowns  were  mrade  at  Alexandria  with  the  rofe  k>tud, 
and  that  the  blue  were  interwoven  with  thefe  crowns.  The 
flowers  of  thefe  different  kinds  of  lotus  are  very  odoriferous^ 
have  jgreat  fplendour  and  frefhnefs,  and  muft  have  been  fe*« 
le^kedTfor  making  crowns.  Heliodorus  relates,  that  couriers 
who  announced  a  vi<^ory  in  Meroe  were  crowned  with 
lotus  II  •  When  Plutarch  fpeaks  of  9  crown  of  melilot  which 
fell  from  the  head  of  Ofirisf ,  and  when  he  claflT^s  that  plant 
among  thofe  which  grow  in  the  Nile,  he  alludes  to  a  crown 
of  lotus.  Athenaeus  relates,  that  the  lotu6  wa&alfo  called  me- 
iilot  **,  and  that  it  was  formed  into  melilotine  garlands.  The 
fame  hiflorian  tells  us  alfo  why  the  rofip  lotus  was  called  the 
Antinoian.     A  poet  prefented  the  empf  ror  Adrian*  during 

^  Plin.  HiO.  Nat.  lib.  xiii.  cap.  17. 

t  Virgil.  Georg,  i.  vcr,  11%.    Ovid.  Faft.  lib.  iv.    T*»«>c»  WylL  yiu 
vcr.  153.    Callimach.  Hymn.  Cer,  ver.  45, 
t  Plin,  Hiil.  Nat.  lib.  xxii,  cap.  ai. 
^   Athensi  I>eipiioroph.  lib.  xv,  p.  $77^ 
I  Hefiodor.  Ethiop.  lib.  x.  cap.  28. 
%  Treatife  on  Ifis  and  Ofiris. 
t*  Adicnsi  Deipaofoph.  Ub^iii.  p-  7). 
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his  refidence  at  Alexandria,  with  a  rofe  lotus  as  a  rarity,  and 
faidthat  this  lotus,  which  had  grown  up  in  a  country  moift- 
ened  by  the  blood  of  fo  terrible  a  lion,  ought  to  be  called  the 
Antihoian.  The  lion  of  which  the  poet  here  fpeaks  had  ra- 
vaged a  part  of  Libya,  and  had  at  length  been  deftroyed  by 
the  emperor  Adrian  during  a  hunting  excurfion. 

Independently  of  the  plaufible  conjeftures  of  feveral  wri- 
ters refpeSing  the  origin  of  the  religious  employment  which 
the  Egyptians  made  of  the  lotus,  thefc  plants,  on  account  of 
their  umple  and  natural  properties,  muft  have  been  very  much 
celebrated  in  anlient  Egypt.  This  country  being  indebted  to 
the  Nile  for  its  profperity,  its  inhabitants  confidered  as  the 
figns  of  a  great  benefit  the  plants  which  grew  in  the  waters 
of  that  river.  The  flowers  of  the  lotus  rile  to  the  furface  of 
the  water  when  the  Nile  begins  to  increafe,  and  announce 
the  inundation,  which  is  about  to  bring  abundance  along 
with  it.  Befides  the  names  of  bacbenin  and  naufary  which 
the  Egyptians  give  to  the  nyniphaea,  they  call  them  alfo 
aruis  el  Nil,  that  is  to  fay,  which*  grow  up  in  the  Nile.  Thefe 
names  certainly  refer  to  the  fertility  about  to  be  renewed  by 
the  prefence  of  the  waters. 

The  f^ptians  collefted  the  roots  of  the  lotus  when  the 
waters  of  the  Nile  retired.  At  prefent  they  are  feldom  col- 
]e£ted  ;  but  they  multiply  very  much  in  the  rice-fields,  fo  that 
the  peafants  are  obliged  to  pull  them  up  after  the  rice  har- 
veft.  They  then  fometimes  eat  thfefe  roots,  which  they  call 
biaro.  I  faw  fome  of  them  fold  in  the  market  of  Damietta 
in  the  month  of  Frimaire,  year  7  :  I  taded  them,  and  found 
that  their  tafie  was  not  difagreeable.  Thefe  roots  are  round, 
or  fomewhat  oblong,  and  fmaller  than  a  common  egg.  The 
rind  is  black,  and  coriaceous :  thev  exhibit  tubercles,  traced 
out  by  the  bafe  of  the  petioles  or  (fioots.  Thefe  roots  in  the 
infide  ire  white  and  farinaceous;  in  the  centre  they  are  yeU 
lowifti.  After  the  inundation  they  remain  funk  in  the  earth 
which  has  become  dry ;  and  the  following  year,  when  co- 
vered by  waver,  they  fend  forth  leaves  and  Imall  roots  merely 
from  the  funimit,  which  has  a  cottony  appearance.  The 
radicular  penetrate  laterally  into  the  mud,  where  they  produce 
tubercles  which  become  (imilar  to  the  former  roots,  and 
which  multiply  the  plant.  The  Egyptians  to  collect  the 
feeds  wadied  them,  after  leaving  the  rind  of  the  fruit  to  pu- 
trefy.  This  method  is  the  only  one  that  could  be  employed, 
otherwife  thefe  feeds  would  btcome  mixed  and  deliccated 
with  the  parenchyme  of  the  fruit.  Thefe  feeds  are  very  fmall, 
rofe-colourcd  or  gray  on  the  outfide,  and  farinaceous  within^ 
llie  anticnts  compared  them  to  grains  of  millet.     I  have 
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heard  the  peafants  call  them  docbn  el' bacbeninj  that  is  to 
fay,  millet  of  bachenin  :  but  they  told  mc  that  they  were  of 
very  little  ufe.  The  roots  and  feeds  of  the  nympbaa  lotus  and 
thofe  of  the  nymtb/sa  cterulea  are  fimilar.  It  is  natural, 
then,  to  believe  that  the  E^ptians  not  only  made  garlands 
gf  the  blue  lotus,  but  that  they  ufed  it  for  food  like  the 
mmpb^ea  lotus.  This  is  proved  by  the  Egyptian  fculptures, 
nnce  the  blue  nymphsea  is  often  reprefented  among  the  offer- 
ings of  fruits  in  the  grottos  of  Said,  the  paintings  of  which 
exhibit  fcenes  of  domeftic  life. 

Of  the  two  kinds  of  nymphaea,  the  Egyptians  at  prefent 
prefer  that  with  blue  flowers,  which  is  oTi«;n  reprefented  in 
the  temples.  Ebn  il  Bitar,  an  Arabian  phyfician,  who  has 
written  a  treatife  on  plants,  quoted  by  Profper  Alpinus  *,  di- 
flingui(hes  two  kinds  of  hacbenin  or  nympb^aj  the  beft  of 
which  is  called  that  of  the  Arabs.  I  ooferved  that  the  pea- 
fants of  the  Delta  gave  the  name  of  bachenin  of  the  Arabs 
to  the  nymtbaa  carulea^  and  that  they  fet  lefs  value  on  the 
i^mpbisa  lotus. 

As  the  antients  have  made  very  little  mention  of  the  blue 
lotus,  one  might  believe  that  it  was  brought  to  Egypt  fron\ 
the  Eaft  Indies  alone  with  the  rice,  fince  it  grows  abundantly 
in  the  rice-fields  of  the  Delta ;  but  the  paintings  in  the  tem- 
ples evidently  prove  that  this  plant  is  as  antient  in  Egypt  aa 
the  nympbisa  lotus. 

It  is  certain  that  the  nymphaa  carulea  exifts  in  India.  In 
the  Hortus  Malabaricus  it  is  called  citambel^.  Rumphiu^ 
conljders  it  as  a  variety  with  blue  flowers  of  the  nympbaa 
lotus  X*  This  nymphaea  grows  alfo  at  the  Cape  of  Good 
Hope,  and  feems  to  be  futficiently  diftinguifhed  by  the  fol- 
lowing phrafe  of  Breyn  :  nympbaa  jiore  caruleo  odoratiffimo. 
Capitis  Bona  Spei^.  A  figure  of  it  has  been  given  by  Ai^^ 
(Irews  II . 

•  Profpcri  Alpini  Renim  Egypt,  lib.  iii.  cap.  ig. 

f  Tom.  ii.  p.  53.  tab.  27. 

X  Herbar.  Amboin.tom.  vi.  p.  7** 

§  Prodroin.  ii.  26. 

II  Botanifts  Repoficory,  19^. 
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XLVt.  Memoir  on  fome  Peculiarities  in  the  Anatomy  and 
Pbyjiology  of  the  Shark,  particularly  reJpeBing  the  Pro-* 
du6lion  of  its  Young.    By  Dr.  Mitch  ill,  of  New  York*. 

JlxLTHOLJGH  the  generation  and  multiplication  of  anU 
tnals  have  fo  long  exercifed  the  attention  of  phiiofophers,  the 
whole  fubjeft  remains  involved  in  intricacy  and  indiflin£tners« 
The  maxim  laid  down  by  Harvey,  and  aaopted  by  Linnasus, 
of  omne  animal  ex  ovo,  that  every  animal  proceeds  from  an 
cgg>  has,  perhaps,  been  too  generally  received,  fince  nutne* 
rous  fa6l8,  related  by  Mr.  Bonnet,  in  his  work  entitled  Con-* 
/idiratfons  fur  les  Corps  Organifes,  evince  the  propagation  of 
animals,  in  a  great  variety  of  cafes,  from  germs.  Notwith-* 
(landing  the  multiplicative  powers  of  animals  have  been  thus 
traced  to  eggs  and  germs,  yet  a  popular  diflin£tion  dill  pre- 
vails to  a  confiderabie  extent,  of  clafling  animals  that  propa- 
gate their  fpecies  by  means  of  genital  organs,  into  oviparous 
and  viviparous. 

The  great  difcovery  of  Ealler,  that  the  membrane  covering 
the  yolk  of  an  ege  was  really  a  continuation  of  the  membrane 
covering  the  inteftines  of  the  chick,  had  not  oBly  given  coun- 
tenance to  the  idea  of  the  pre-exiftence  of  the  embryo,  but 
has  fhown  that  animals,  whether  of  the  oviparous  or  vivi- 
parous kinds,  really  propagated  their  fpecies  in  pretty  mucb 
the  fame  way, 

Amidft  the  difTerent  modes  in  which  the  embryo  and  its 
membranes  are  organized  in  difTerent  animals,  there  feems 
to  be  one  cafe  which  has  not  been  hitherto  defcribed  with 
the  accuracy  and  minutenef?  which  its  fineularity  deferves  s 
the  |enus  of  the  fqualus,  which  includes  aH  the  animals  of 
the  mark  tribe,  has  fome  peculiarities  which  make  thefe  ani- 
mals appmach  both  to  the  oviparous  and  viviparous  clafTeSj 
without,  however,  belonging  (Iridly  to  either. 

It  haid  been  Icnown  a  long  time,  that  the  young  of  the 
fhark  had  fomething  in  their  ilru&ure  confiderably  difTerent 
from  any  other  creatures,  and  figures  of  them  have  been  given 
by  Edwards  in  his  Natural  Hiilory,  and  probably  copied  from 
thence  into  the  Encyclopaedia;  but  there  has  not  been,  as  yet^ 
any  difTedion  of  thefe  animals  in  this  period  of  their  exig- 
ence, nor  any  explanation  of  their  phyfiology  that  I  know  of. 
It  is  the  objedl  of  this  (hort  memoir  to  explain  the  firudure 
and  funSions  of  the  foetus  of  a  fpecies  of  (hark  found  fre- 
quently along  the  coaft  of  New- York,  in  the  waters  of  the 
AilantiC|  during  the  fummer  months.     About  two  years 

*  ComiDunicatcd  by  the  Author, 
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ago^  aft  I  waa  enga^  in  a  fi&ing  pBrty  in  oae  of  the  bay•^ 
on  the  fouth  fide  ot  Loi^  I  (land,  a  wark,  betweea  foKir  and 
five  feet  in  length,  waa  taken  in  the  feine,  and  fecured  in  our 
boat,  Without  receivias  any  oaaterial  injury.  Upon  exanud^a* 
tioo>  this  animal  was  found  to  be  a  female,  whoTe  uteru9  con* 
tained  eleven  young  ones,  of  the  lize  and  figure  repcefenJbed 
in  the  plate. 

Befiaes  thefe  young  ones  that  bad  advanced  thu»  far  iii 
their  growth,  there  were  contained  a  large  numbet  of  ova 
within  the  body  of  this  fifb,  in  different  decrees  of  evolution 
acid  fiae,  fome  of  then  rdfembling  the  full  grown  egg^  of 
the  tortoife,  and  others  fimilar  to  the  fmaller  rudimeilta  of 
eggs  found  in  the  ovaria  of  laying  hens.  On  opening  the 
uterus  with  a  knife,  the  young  fuhes,  as  reprefented  in  the 
figure,  were  found  each  connected  with  an  egg,'  dependent 
from  that  part  of  the  belly  which  may  be  conttdered  as  the 
umbilicus,  and  appearing  tn  ihe  form  of  a  very  large  hernia* 
This  hernia,  on  examinsliofi,  proved  to  be  a  true  ovum,  filled 
with  yolky  fubftaneo^  evidently  intended  (or  its  nourtihmentt 
and  what  was  very  remarkal>Ie»  the  young  animal,  though 
grown  to  a  confiderable  fi&e»  and  connected  in  thb  manner 
with  its  egg,  hid  no  eoaiieftton  whatever,  by  nEieans  of  an 
umbilical  cord,  a  placwiita,  or  by  veflels  of  any  kind,  to  the 
uterus  of  its  dam ;  but  it  was  fo  completely  organized  as  to 
derive  no  fuftenance  to  its  body,  nor  to  receive  any  renova** 
tion  of  its  blood  from  its  parent* 

The  membrane  covering  the  qgg  contamed  mod  beantiful 
ramifications  of  blood-vefliek.  liie  arteries-  defeending  from 
the  little  fifh  could  be  feen  fending  off  their  branches  over 
its  whole  exterior  furface  ;  and  termmating  in  veins,  to  unite 
their  trunks^  and  carry  back  their  contents. 

The  fingularity  of  all  thefe  appearances  was  confiderably 
beightenedby  the  capability  of  the  little  (harks,  when  cut 
out  of  the  Qtems,  to  live  for  a  confiderable  time  in  the  open 
air.  The  larger  part  of  the  brood  had  been  left  on  the  grafs 
of  the  fhore  where  the  dam  had  been  difleded ;  but  the  three 
which  I  referred  for  examination  lived,  and  exhihiled,  during 
the  greater  part  of  the  time,  brifk  motion  for  almoft  two 
hours,  although  expofed  to  the  temperature  of  a  common 
atmofphere.  During  this  time,  while  they  lay  bbibre  me  on 
a  plate,  nothing  of  the  kind  appeared  more  oeautiful  or  di« 
fiin£t  than  the  branches  of  blood -veflels  (hooting  through 
*  and  running  over  the  tranfparent  membrane  of  the  egg,  the 
blood  evidently  appearing  to  acquire  a  brighter  fcafJet  colour, 
whitft  the  fi(h  was  thus  expofed  to  the  air,  than  it  had  pof* 
fe(red  during  the  immerfion  of  the  young  animal  in  the  fluid 
of  the  uterus.    It  iieemed  to  have  acquired  more  rapidly,  and 

to 
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to  a  greater  quantity  than  before  exclulion  from  its  maternal 
membrane,  the  oxygen  of  the  air  to  which  it  was  expofed ; 
the  union  of  which  with  the  blood  evidently  brightened  its 
colour,  and  impaned  to  it  at  the  fame  time  fo  much  of  a  fti- 
tnulant  quality  as  to  have  fliortened  the  duration  of  its  life  by 
cxceffive  excitement. 

The  internal  flruSiuTe  of  the  fcetus  of  this  fhark  may, be 
feett  in  the  plate.  The  dilTe&ion  was  made  by  my  colleague 
Mr.  Pod,  profeffor  of  anatomy  in  Columbia  College;  and 
the  drawing  was  executed,  immediately  after,  by  Dr.  Alex- 
ander Aodcrfon,  of  New  Yoric,  in  the  prefence  of  the  late 
Dr.  £lihu  H.  Smith,  Mr.  William  Dunlap,  and  Mr.  Thome. 
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filled  with  food  derived .  from  the  mouth.    In  the  plate  will 
be  feetia  fmall  paifa^e  or  opening, 

E,  through  which  the  alimentary  matter  in  the  fac,  C> 

fiafles  into  the  ftomach,  to  be  abforbed  afterward  by  the 
a6leals  of  the  mteftines. 

F,  the  oefophagus^  of  nearly  the  fame  iize  with  the  ilo- 
mach. 

GG,  the  two  lobes  of  the  liver. 

H,  the  cloaca,  or  gut  ftretching  towards  the  anus^  and 
filled  with  the  refufe  matter  of  the  alimentary  mafs. 

I,  the  external  membrane  conne6hng  the  egg  with  thfe 
fi(b,  eut  through  and  turned  back. 

A  fpecies  ot  (hark,  called  cahilus  major  vulgaris j  is  deli- 
neated by  Edwards,  but  appears  to  be  different  from  this* 
He  has  taken  two  views  of  the  parent  animal,  and  two  more 
of  the  young.  From  the  figures  there  given,  it  would  feem 
that  the  fame  law  of  generation  obtained  as  in  this  fpecies. 
All  the  fpecies  probably  breed  in  the  fame  way. 
^  There  is  a  great  variety  in  the  multiplicative  procefs  of 
living  beings.  The  female  rana  pipa^  or  Surinam  ri-og,  nou* 
ri(hes  its  young  in  certain  cells  or  cavities  in  her  back,  and 
not  in  the  womb.  The  opojfum  of  this  country  fupports  h^f 
young  appendant  to  the  teats  within  the  paunch  or  faCi 
called  a  falfe  belly.  The  kangaroo  of  New  Holland  has 
fomewhat  of  a  fimilar  (IruAure  and  oeconomy.  More  ex- 
tenfive  and  penetrating  inquiries  (how  the  exceptions  to  thfe 
common  mode  of  generation  to  be  almoft  indefcribably  cur 
rious  and  diverfified.  We  fee  no  end  to  the  variety  of  way* 
in  which  the  perpet;uation  of  the  fpecies  is  carried  on.  £ve{l 
Spallanzani  (5  Viaggi  alle  due  Stcilie^  &c.  p.  46),  though 
he  went  to  the  lake  of  Orbitello  on  purpofe.  to  examine  tne 
anatomy  of  the  large  eels  which  live  there,  could  difcover  i^i 
them  no  appearance  of  fex. 

When  I  publi(hed  my  Inaugural  DilTertation  in  1786, 
Circa  novi  Genii ur am  Animalisy  I  was  decidedly  in  favour  of 
the  hypothe(is  of  pre-exiftent  germs,  and  of  the  production 
of  animals  by  their  gradual  evolution.  All  my  numerous 
experiments  on  generation  appeared  at  that  time  to  lead  to 
fuch  a  conclufion,  though  I  have  fince  had  a  good  deal  of 
reafon.to  doubt  the  foundnefs  of  the  inference;  and  the  exi» 
periment  now  to  be  related,  though  it  throws  light  on  fome 
part  of  the  procefs,  leaves  the  main  mieftion  almoft  as  un- 
lettled  as  ever.  In  1789  I  ordered  a  large  fow  to  be  killed, 
immediately  after  having  bad  intercoune  with  a  male.  On 
examining  the  genital  organs,  the  blood-velTels  of  the  vagina, 
uterDS;  fallopian  tubes,  and  fimbriae,  were  mure  than  udially 
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diftended^  and  the  fimbriae  in  pardcnlar  were  in  a  conditioQ 
of  high  rednefs  and  iaflammation.  Their  fibres  were  lengtb- 
enedy  and  reached  fo  far  as,  on  one  dde,  to  embrace  the 
whole  ovarium^  and  contain  it  within  their  inclofure.  ^  But 
the  mod  remarkable  appearances  were  in  the  ovarium  itfelf. 
The  fow  had  borne  pi^  before.  Some  of  the  ova  were  of 
courfe  exhaufted  of  tneir  powers,  and  exhibited  the  appear-* 
ance  common  in  fuch  cafes.  The  whole  ovarium  was  tinged 
with  bloody  and  appeared  to  have  been  under  the  operation 
of  a  power^l  ilimuius.  The  entire  fubftance  feemcd  to  hsm 
been  enlarged.  The  ova  partook  of  this  enlargement,  and  afl 
of  them  had  evidently  fliarcd  in  the  excitement  and  fufiufion. 
Some  of  them  were  but  little  fwelled :  fome  were  fo  tumid  as 
to  be  on  the  point  of  burfting :  the  membrane  of  others  was 
ruptured,  ana  the  contents  partly  protruded ;  and,  in  (everal, 
the  fubftance  difcharged  from  the  broken  ovum  was  h\i\y 
within  the  grafp  of  the  fimbriao.  I  imagined  now  I  had  be- 
fore me  proof  lufficient  to  determine  tne  derivation  of  the 
fcetus  from  the  mother.  I  accordingly  examined  the  portions 
of  fubftance  difcbarffed  from  one  ovum,  and  extra^cd  from 
others,  with  slU  polfiole  care.  But  inftead  of  finding  an  em^ 
bryo,  or  any  thine  like  the  rudiment  of  a  young  Imimal,  the 
little  mafles  I  had  obtained  refembled  coagulated  blood  more 
than  any  thing  to  which  1  can  compare  them,  md  appeanred 
to  have  no  more  of  organisation  or  figure  than  is  frequently 
'feen  in  grumes  or  clots  of  that  fluid. 


XLVII.  On  the  Managemtnt  and  Imprtvuneni^  by  Tillage, 
tf  did  Grafs  Lands  on  a  direB  Clay,  Jkcb  as  is  Jhunain 
ibe  Wilds  of  Surrey  and  Suffix^. 

X  HE  fubftratum  to  this  foil  being  imperviotis  to  water, 
the  furface  maft  confequently  be  contiqually  faturated  with 
moiftare.  Many  landlords  on  fuch  foils  reftri6t  their  te- 
nants, by  covenants,  not  to  till  or  plough  up  the  old  crafs 
lands,  under  an  apprehenfion  of  the  foil  being  exhaufted  by 
tillage  and  cropping.  In  this  unproductive  ftate  the  land 
lets  for  from  nve  {hillings  to  feven  fhillings  and  (ixpence  aii 
acre ;  and,  being  always  full  of  ftagnant  water,  the  produce 
confifts  pf  poifonous  weeds,  water  quitch,  and  a  little  four 
grafs.    Two  acres  will  keep  one  head  of  lean  cattle  alive  for 

•  From  Mr.  Clofe's  Paper  in  the  Comaiunioatioat  to  the  Boar^  of  Agri* 
culture*  vol«  iii.  part  i»  We  giiTc  a  form<:r  yart  of  tfais  paper  in  our  laft 
NuroUf}  p*  167. 

twenty 
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Hlpei^tv  ifmng  and  fummer  weeks.  Some  labour,  and  a  con* 
fideraole  expenfe,  wiH  be  requifite  to  bring  this  ftubbom^  fte* 
9il«  fpil  to  ft  ftale  of  fertility. 

I  would  fipft  recommend  the  fur&ee  to  be  pared  and  burned^ 
»nd  the  allies  to  be  fecared  dry  upon  the  headlands  of  the 
fields^  by  a  covering  of  earth,  lods,  or  thatch.    This  opera- 
tion muft  be  finifhed  in  the  fummer.    As  foon  as  the' au- 
tumnal raitis  have  motftened  the  foil  fo  as  to  enable  a  plough 
to  turn  a  fbrrow  feven  or  eight  inches  deep,  this  operation 
ibottld  be  perf»rmed,  forming  each  ridge  with  only  two  ilir- 
tows,  three  feet  from  the  centre  of  one  ridee  to  the  centre  of 
the  other.    Tlien  let  the  fcarifier,  with  tnree  loAg  tifies,  or 
teeth,  pais  at  the  bottom  of  every  furrow  to  loofen  the  foil 
five  or  fix  inehea  deeper.    Water  furrows  fiiould  be  cut  fo  aa 
10  lay  the  land  dry  all  the  winter.    Should  the  winter  prove 
favourable,  the  tops  of  thefe  ridges  may  be  harrowed  down 
wkh  the  fixed  harrow,  apd  the  fcarifier  pafTed  again  through 
|h«  bolfonv  of  the  furrows,  and  the  rid^e  formed  over  thta 
deeply  pulverieed  foil :  if  not,  they  muft  remaio  until  per- 
fbAly  dry  i«i  the  ^ing;    In  telling  foils  of  all  denomination! 
HI  whioti  the  elay  predominates,  this  general  rule  (bould  be 
obferved  |  no  injury  will  be  fuftained  from  ploughing  them 
when  wel,  previous  to  th€  winter  frofts :  but  all  the  horfes 
on  a  farm  had  better  remain  idle  than  touch  a  furrow  in  the 
ferifig,  wi^  the  foil  be  perfectly  dry.    When  in  this  latter 
flate^  barrow  down  the  tops  of  the  ridges;  fcarify,  with  Mr. 
Cooke'»  fcarifier,  the  bottoms,  and  once  more  reverie  the 
lands,  formiM  the  ridges  where  the  furrows  were.    Thus  a 
depth  of  fifteen  inches  of  finely  pulverized  foil  will  be  ob- 
tained by  twa  half  plouehings,  two  fcarifyings,  and  two  har- 
rowings ;  at  leafi;  the  (oil  will  be  fo  much  opened  to  that 
d«pth  as  to  adttut  the  ram  water  to  pais  freely.  Every  (hower 
will  not  malbe  a  pafte  on  (he  Turface,  neither  will  forty-e^ht 
hours  fun  form  it  into  bricks.     In  (hort,  by  fiirring  this  land 
deep  you  avoid  the  injuries  to  which  it  was  before  e^pofed 
by  excefflve  wet  or  droueht,  and  the  foil  will  become  healthy 
and  produftive.     ShouKi  it  not  be  fufiiciently  pulverized  fpr 
turnips,  fearify>  hafrow^  and  roU,  with  a  heavy' roller  only 
five  teet  long,  until  a  garden  tilth  be  obtained^  leaving  the 
land,  when  completely  fine,  on  three-feet  ridges.     Previpua 
to  putting  alhes  on  for  drilliM  turnips,  beat  down  three  07 
fioitf  inches  of  the  topa  of  the  ri^s  with  a  fied,  or  bei^  of 
iMood  five  feet  lonsr^  annexed  to  the  baddies  of  Mr.  Cooke'a 
foarifier.    On  t4iis  oed  of  finely  pulverized  mould  in  l^c  ibr- 
fows  fpread  the  afiies;  about  ei^ty  bufhetsoQ  an  acre.  This 
work  wUI  be  eafily  perfsHtiMt^  as  the  horfe  wUl  waHc  in  the 

furrow^ 


ayo         Management  and  ImproVemeni,  hy  Tillage^ 

furroW)  and  each  wheel  of  the  cart  will  occupy  another.  -  A% 
|he  horfes  and  the  cart-wheels  will  make  the  foil  in  the  bot- 
tom of  the  furrows  immediately  under  the  aflies  compa&ji 
pafs  the  fcarifi^ator  through,  as  before  directed,  with  only 
t|;iree  lon^  tines,  or  teeth,  in  the  centre  of  the  beam,  then 
With  one  Dout  of  the  common  plough  reverfe  the  ridges  and 
pover  the  afhes.  Let  the  land  continue  in  this  ftate  uotilthe 
fea^on  fuit  for  fowing.  Then  with  the  fled,  as  before,  level 
the  lops  of  the  ridges  fo  as  to  obtain  a  furface  on  each  ridge 
eighteen  inches  wide.  Mr.  Cookers  drill  will  fow  two  of 
thefe  ridges  at  a  time,  two  rows  of  turnips  on  each  ridge, 
nine  inches  from  row  to  row,  with  an  interval  of  twenty- 
feven  inches.    The  turnips,  as  foon  as  the  rough  leaf  ap«* 

Eears,  ihould  be  harrowed  acrofs  the  ridges  with  the  fixed 
arrow,  then  fcarified  between  the  rows^;  and  a  few  days 
after  thefe  operations  they  fliould  be  hand-hoed,  leaving  the 
plants  in  rows,  finglc,  and  one  foot  apart.  The  intervals 
ihould  be  kept  hicniy  pulverized  by  alternate  ploughings^ 
borfe-hoeings,  and  fcarifying ;  being  careful,  berore  the  au- 
tumnal rains  commence,  to  throw  all  the  mould  firotn  the 
bottoms  of  the  furrows  up  to  the  ridges  with  a  double  mould 
board  plough.  This  will  not  only  keep  the  land  dry  and 
healthy  all  the  winter ;  but,  as  the  horfes  will  walk  in  one 
furrow,  and  each  wheel  of  the  cart  will  occupy  another,  the 
turnips  may  be  carted  to  the  bullock-flieds  without  poaching 
or  injuring  the  land. 

.  Knowing  the  difficulty  in  thefe  clayey  foils  of  obtaining 
a  fine  tilth  for  fpring  fowing,  I  fhould  recommend  the  fame 
ridges,  after  the  turnips  are  drawn,  and  carted  home,  to  be 
worked  with  the  fixed  harrow  and  roller,  only  lb  as  to  obtain 
;i  fine  tilth  five  inches  deep;  and  then  to  drill  two  rows  of 
oats,  nine  inches  from  row  to  row,  leaving  a  furrow  or  in- 
terval of  twenty-feven  inches.  When  the  oats  are  about  two 
inches  above  the  furface,  harrow  acrofs  with  the  fixed  har- 
ix>w,  fcarify  twice  in  a  place  between  the  rows  of  oats,  and 
roll  the  whole.  After  thefe  operations,  (hould  weeds  appear, 
iiorfe-hoe  with  the  flat  hoes.  When  the  oats  are  harvefled, 
throw  you  ridges  up  high,  like  trenching  in  a  garden,  with- 
out reverfine  them.  Keeping  the  bottoms  of  the  furrows  clean 
from  mould,  and  laying  the  land  perie£lly  dry.  In  the  firft 
frofl  cart  about  twenty  loads  per  acre  of  good  horfe  or  bullock 
dung,  not  too  rotten,  into  the  furrows ;  mread  it;  and  as  ibon 
as  the  frofl  is  out  of  the  land,  harrow  or  fled  down  the  tops  of 
the  ridges,  reverfe  them,  ai\d  cover  the  dung :  the  firft  drv 
weather  in  February  or  March,  fled  down  the  tops  of  tbe(e 
f  idges,  to  obtain  a  furface  of  eighteen  iocbes^  and  drill  two 

rows 
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ireWs  of  beans  on  each  ridge^  nine  inches  from  row  to  row^ 
and  twenty*feven  inches  interval.  Scarify^  horfe-hoe^  and 
plough  between  the  intervals,  fo  as  to  keep  a  fine  tilth,  and 
to  deftroy  the  weeds.  When  the  beans  are  fit  for  harvefting 
pull  them,  and  when  carried  off  the  land  pulverize  the  tops 
of  the  fame  ridges  by  fcarifying^  rolling,  and  working  with 
the  fixed  harrow ;  and,  if  any  furface-weeds  appear,  (kim  the 
land  with  the  fcufflers;  and  by  repeating  thefe  operations 
prepare  the  fame  ridges  for  wheat,  and  drill  two  rows  on  each 
ridge  nine  inches  trom  row  to  row.  In  the  fpring  harrow 
acrofs,  &c.  as  dire£led  for  the  oat  crop.  Should  the  farmer 
^i(h  to  fubftitute  cabbages  for  turnips,  one  row  (hould  be 
planted  on  each  ridge,  fettine  the  plants  two  feet  and  a  half 
from,  each  other  in  rows^  witn  three-feet  intervals.  In  this 
fucceflion  of  cropS)  viz.  turnips  or  cabbages,  oats  or  barley^ 
beans,  peafe  and  clover,  and  wheat,  even  this  naturally  (le- 
nle  foil  will  be  in  a.conftant  (late  of  improvement:  and  if 
t|ie  vegetable  crops  and  draw  be  expended  in  the  mod  ad-^ 
vantaeeouB  method  upon  the  farm,  the  land  may  be  drelted 
^ith  Fourteen  loads  per  acre  twice  in  four  years,  viz.  for  the 
turnip  or  cabbage  crop,  and  for  the  bean,  pea,  and  clover 
crop.  I  (hall,  not,  therefore,  limit  the  number  of  years  for 
keeping  it  in  tillage  to  any  precife  term,  as  it  appears  to  me 
immaterial ;  but  proceed  to  point  out  the  bed  method  of  fe« 
curing  a  good  meadow  whenever  the  occupier  may  wifh  it  *« 
.We  wni  fuppofe  the  land  cropped  eight  years  in  the  ro-* 
tation  of  crops  before  recommended,  and  at  the  expiration 
of  that  term,  a  wheat  (lubble.  The  fird  operation  I , (hould 
recommend  would  be  to  drain  the  land  fo  as  to  take  off  the 
furface  water,  for  nothing  more  can  be  effected  by  draining 
thefe  lands,  as  they  will  hold  water  like  a  bucket;  and  were 
the  drains  cut  ever  fo  deep,  and  only  fix  inches  from  each 
other,  the  water  would  not  draw  from  one  to  the  other.  The 
Oiethod  I  (hall  propofe  is  eafy  and  efficacious,  and  the  ex- 
penfe  very  trifling.  I  fpeak  with  confidence,  as  aimed  the 
whole  pari(h  of  Hitcham,  in  Suffolk,  where  twenty  years 
back  it  was  thought. impoflible  to  grow  barley,  now  produces 
fine  and  heavy  crops  of  that  grain,  by  the  furface  water  being 
taken  oiFexpeditioufly.  Open  furrows  in  the  wheat  dubble 
with  the  common  plough,  about  five  yards  from  each  othetj 
and  as  deep  as  the  land  was  ever  ploughed  and  fcarified. 
Then  with  a  narrow  gripping-fpaae, .  twenty  inches  long^ 

'  *  Old  g;rar9  lands  converted  into  tillage,  though  they*  might  be  ploughed 
by  a  judicious  fyftem  of  cropping  for  any  number  of  years,  if  naturally 
crude  and  unprodii6live,  fhould  not,  I  think,  be  fowo  with  graft  (mii  in 
left  than  eight  years.— ^u/^  Ij  Mr,  CM, 

and 
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«nd  only  two  inches  and  a  half  wide  at  the  top,  and  one  at  the 
bottom^  open  a  drain  (ixteen  inches  deep ;  fill  this  with  the 
wheat  haulm,  ramming  it  down  as  hard  as  pofl^le ;  the 
price  two  (hiHings  and  flxpence  per  Icore  rods,  to  ^lig  and 
fill  up.  It  is,  I  prefume,  unneceilary  to  obfefve  that  thefe 
and  all  other  drains  (hould  not  be  cut  in  a  line  with  the  na-' 
tnral  fall  of  the  land,  but  in  an  oblique  direftion.  No 
bufhes  ihould  be  ufed,  as,  when  thefe  begin  to  decay,  pieces 
of  them  will  fall  acrofs  thefe  vei^  narrow  drains,  and  obftraft 
the  courfe  of  the  water.  The  draw  or  haulm,  when  it  de- 
cays, (loughs  otf,  add  the  water  paffing  through  tht  clay  forms 
an  arch,  which  will  laft  many  years.  There  are  drains  of 
this  fort  ftill  open  in  Hitcham  parlfb,  which  hare  been  cut 
more  than  twenty  years.  Having  thus  freed  the  land  from 
the  noxious  moifture  arifidg  from  ftagnant  water,  with  one 
bout  of  the  plough  throw  the  land  on  to  Uiree-feet  ridges^ 
and  before  January  reverfe  thefe.  In  the  fpring,  when  per* 
feAly  dry,  barrow  down  the  ridges  with  the  fixed  harrow, 
fo  as  to  make  a  complete  fallow*;  then  drefii  with  lime  or 
compoft,  and  baulk  the  land,  viz.  give  it  half  a  pkMghing, 
leaving  it  in  narrow  ridges,  fo  as  it  will  harrow  down  quite 
level  and  fine  without  any  furrows  appearing.    In  the  be- 

J^nning  of  Auguft  fow  thirty*  two  bufhels  per  acre  of  the 
weepings  of  hay- chambers,  where  only  good  old  meadow 
hay-  has  been  ufed  without  any  broad  clover  and  rye-grafs, 
five  pounds  of  Dutch  clover,  and  five  pounds  of  trefoil  | 
barrow  the  feeds  three  or  four  times  over,  and  you  may  ex- 
peft  two  tons  or  two  tons  and  a  half  of  bay  per  acre  the  firft 
year ;  which  will  pay  all  the  expenfes,  and  mte  the  land  im- 
proved from  five  fbilUngs  or  feven  fliiflin^  and  fix-pence  per 
acre,  its  original  value,  to  fburteeo  ihilhngs  or  fixteen  fliiU 
Knn  per  acre.  . 

And  no^,  gentlemen,  as  you  feem  particulariy  defirous  of 
obtaining  information  from  afhial  expertment,  permit  me  to 
tflure  you^  that  thourh  I  have  not  given  yoo,  neither  is  it  in 
iny  power,  an  exaS  detailed  account  of  an  experifnent  I 
made  on  fifty  acres  of  land  in  the  witds  of  Sorrcy,  yet  the 
peat  outlines  of  the  plan,  and  the  general  refult,  correfpond 
with  my  aftoal  praftice.  I  porchafed  nearly  600  acres  of 
land  in  that  county  for  three  tboufand  fix  hundred  pounds  } 
the  flock  and  cront  were  valued  to  me  at  about  five  hun- 
dred pounds,  and  tne  rent  of  the  migor  part  of  Ibe  land  efU* 
maleQ  at  five  fliilliogs  per  acre.    After  farmmg  it  fome  yeani 

•  The  fcarifien  would  be  dangerous  inftnimeats  to  ufe  after  the  drains 
are  cut»  at  tliey,  by  penetrating  toadeep,  might  pull  down  the  Tides  of 
tht  drainai  mm  bfii^  tht  hanlm  co  the  iur£Ne.««-»/^<Plr  fy  Mr,  Qpfi- 

I  let 
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let  the  whole  at  ten  (hillings  per  acre;  the  tenant  paid  me 
for  the  ftock  and  crops  two  thoufand  and  eighty  pounds;  and 
I  afterward^  fold  the  eftate  to  him  at  nearlv  double  the  price 
I  gave  for  it,  having  previoufly  paid  myfelf  the  greater  part 
of  the  expenfes  for  the  improvements  1  had  made.  Fifty 
acres  of  the  land  will  more  particularly  elucidate  this  fubjeft. 
Part  of  it  was  broken  up  from  old  four  grafs,  not  worth  five 
(hillings  per  acre,  and  part  of  it  was  old  tillage  land,  which 
had  been  limed  and  cropped  until  it  literally  would  produce 
no  weeds  except  the  fow-thiftle.  After  treating  thefe  lands, 
as  nearly  as  I  can  recoiled,  according  to  the  fyftem  I  have 
recommended,  I  fallowed  and  dreflfed  them  with  a  compoft 
of  lime  and  earth,  and  fowed  the  quantity  of  feeds  I  have 
mentioned,  at  or  near  the  feafou  recommended,  and  the 
produce  was  edtniated  at  two  tons  and  a  half  of  hay  per 
acre ;  and  the  fifty  acres  of  land  which  were  valued  at  five 
(hillings  per  acre  when  I  purchafed  them,  were  eflimated  at 
fifteen  (hillings  per  acre  when  I  fold  the  eftate.  I  did  not 
furface-drain  the  land,  as  I  was  not  then  acquainted  with 
the  fyftem,  neither  did  I  pare  and  burn,  but  dre(red  with  a 
compoft  of  lime  and  mould.  The  fyftem  I  have  recom* 
mended  differs  from  my  adlual  experiment  in  thefe  two  cir- 
cumftances.  But  the  furface-draining  has  proved  effeftual 
in  the  parifti  of  Hitcham,  and  feems  to  carry  couvidlion  with 
it;  and  by  paring  and  burning,  as  good  a  drefting  as  the 
lime  may  be  procured,  at  a  much  Icfs  expenfe.  Many  may 
objeft  to  paring  and  burning  and  ploughing  thefe  lancis  into 
what  is  tenned,  by  the  farmers,  the  dead  earth.  I  am  of 
opinion  thefe  operations  are  pernicious,  on  really  thin-fkinned 
foils,  when  the  immediate  fubftratum  is  much  inferior  to 
the  furface.  But  in  the  foil  I  have  been  treating  of,  the 
only  difference  between  the  furface  and  the  fubrtratum  con- 
fiftsin  the  former  having  been  expoff^d  and  pulverized,  and 
the  latter  having  remained  impregnated  with  ftaenant  water, 
and  never  turned  up  fo  as  to  derive  any  benefit  from  the  vi- 
ciflitudes  of  the  atniofphere.  By  paring  and  burning  you  de- 
ftroy  the  furface- weeds,  and  obtain  acheapdrefling;  by  plough- 
ing the  land  deeper  than  ever  it  was  ploughed  before,  ex- 
pofing  it  to  a  winter's  froft  and  fummer's  lun,  and  drc(iing 
It  with  a(hes  or  lime,  you  obtain  a  depth  of  fweet  mellow 
foil,  not  eafily  injured  by  wet  or  drought,  and  adapted  to  all 
the  purpofes  of  vegetation.  To  prove  the  utility  of  moving 
thefe  clay  foils  fourteen  or  fifteen  inches  deep,  let  any  one 
cover  a  pewter  difti,  or  any  fubftance  like  the  fubftratum  of 
thefe  lands,  impervious  to  water,  with  earth  one  inch  deep, 
and  expofe  it  to  a  trifling  (liower,  and  the  whole  mafs  will 
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become  a  quagmire ;  let  another  difli  be  covered  tvith  tJic 
fame  foil  fifteen  inches  thick,  and  it  is  evident  it  will  require 
fifteen  times  the  number  of  cubic  inches  of  water  to  put 
this  into  the  fame  boggy  ftate.  The  former  alfo  by  twenty* 
four  hours  dry  weather  will  become  as  hard  as  a  briclc) 
when  the  other  will  only  have  a  flight  incruftation  formed 
on  the  furface.  Suppofing  this  effeft  to  be  produced  on 
your  field,  by  pafling  the  fixed  harrow  once  acrofs  the  land, 
It  will  be  put  into  a  ftate  of  fine  pulverization,  fey  drilling 
on  three  ft-et  ridges,  you  keep  the  land  in  a  dry  healthy  ftate } 
and  by  fowing  your  fpring  crop  on  the  fame  ridges,  you  ob- 
viate the  only  objeftions  to  growing  green  winter  crops  oii 
wet  lands,  viz.  cutting  up  the  lands  by  carting  off  the  crop, 
and  the  impra6licability  of  afterwards  preparing  them  fot 
fpring  fowing.  In  carting,  the  horfes  walk  iti  one  furrow^ 
and  the  wheels  track  in  two  other  furrows ;  the  tops  of  the 
ridges  are  always  dry  |  and  the  fixed  harrow  pafling  twice  iA 
t  place,  will  prepare  fuch  lands  for  fowing,  before  the  farmers 
in  the  comnaon  mode  of  management,  without  a  crop  of  green 
food,  can  put  a  hoof  on  their  lands.  Should  furface  weed* 
appear  before  fowing,  Mr.  Cooke's  fcufflers,  or  broad  fliares 
fixed  in  the  fcarifying-beam,  ihould  be  pafled  through  tb^ 

land* 

(To  be  conrinucd.] 

Erratum.— In  the  laft  Number,  p.  i68|  Uft  line,  for  Cole  read  Clofe. 
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XLVIII.     Some  Account  of  Georgb    Ps arson,    Af.  D* 
F.R*,  S.C^c.&c.  ivitb  a  Porlraiifrom  an  original  Painling^ 

W  E  are  fenfible  that  an  editor  of  the  biography  of  living 
perfons  ftioi\)d  confiderhimfelf  as  in  a  very  delicate  fituation^ 
and  the  more  refpe£lable  the  chara£ter  who  is  his  fubje£l,  the 
greater  ihould  be  his  care ;  for  utterly  unmerited  eulogy,  from 
motives  of  intereft  or  vanity,  is  fo  ufual,  that  any  praife  at 
all,  or  at  leaft  exceeding  what  is  already  generally  conferred 
and  confefledly  due,  muft  be  ofTenfive  to  a  man  of  intrinfic 
merit.  But  thefe  confiderations  need  not  reftrain  an  editor 
from  gratifying  the  curiofity  of  the  public,  who  may  not 
perfonally  know  a  man  of  eminence,  by  a  ftatement  at  leaft 
of  the  departments  in  which  he  has  been  occupied^  and  a 
recital  of  his  publilhed  literary  labours* 

Dr.  Pearfon  graduated  at  Edinburgh  at  a  very  early  pe- 
riod of  life,  and  of  courfe  he  muft  have  previouily  fiuaied 
a  certain  number  of  years  in  that  univerlrty.  An  extraft 
from  his  inaugural  dinertalionj  Di  Putredinf,  may  be  found 

in 
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In  the  Medical  Commentaries  for  1775.  Several  commdni* 
cations  on  medical  and  philolbphical  fubjefts,  fubfequently  to 
this  period,  are  inferted  in  that  annual  work. 

In  1784  Dr.  Pearfon  publiftied  a  ireatife  on  the  Buxton 
waters,  principally  to  make  known  his  difcovery  that  the 
Jas  which  ilfiies  from  them  fponianeoufly  is  not,  as  was  be- 
leved,  fixed  air  or  carbonic  acid,  but  phlogifticated  air  or 
azotic  gas.  Dr.  Saunders,  in  his  late  treatife  on  Mineral 
Waters,  has  given  due  credit  to  the  author  for  this  difco- 
very, as  well  as  for  his  able  analyfis  in  general. 

In  the  year  1788  t)r.  Pearfon  pubHfhed  in  feveral  jour- 
rials  his  account  of  the  fait  compofed  of  phofphoric  acid 
and  foda,  recommending  it  as  a  purgative  which  pofleffes  no 
difagreeable  tafte^  and  is  equally  mitd  with  any  other  of  the 
cathartic  falts.  It  is  one  of  the  articles  in  the  Edinburgh 
Pharmacopaeia  of  1 791,  under  the  title  of  Soda  Phofphorata : 
fince  that  time  it  has  been  in  general  ufe. 

In  the  Philofophical  Tranfaftions  for  1791  we  find  Dr. 
Pearfon's  maflerly  and  at  that  time  unrivalled  analyfis  of  the 
James's  Powder.  Immenfc  favings  have  been  made  by  in- 
dividunls  fince  this  difcovery,  efpecially  in  the  navy,  to  the 
amount,  a?  the  late  Dr.  Johnfon,  one  of  the  Commiflioners 
of  the  Sick  and  Hurt  Oflfice,  aflerted,  of  feveral  thoufand 
pounds  a  year. 

In  the  Philofophical  IVanfaflions  for  1792  is  a  paper  enti* 
tied.  Experiments  made  with  a  View  of  decompounding  Fixed 
Air  or  Carbonic  Acid,  by  Dr.  Pearfon.  In  1789  M.  Lavoi* 
fier  (howed  that  carbonic  acid  might  be  compofed  by  uniting 
carbon  to  oxygen  :  but  the  author  in  the  prefent  paper  fays, 
"  1  he  honour  of  the  firft  analytical  experiments  on  carbonic 
acid  is  due  to  Mr.  TenOant,  F.  R.  S."  who  obtained  phof- 
horic  acid  and  carbon  by  paflling  phofphorus  through  rcd- 
ot  carbonate  of  lime,  or  marble  powder.  Whatever  doubts 
were  entertained  of  this  fa£l,  as  rfated  by  Mr.  Tennant,  they 
tlrere  entirely  removed  by  the  decifive  experiments  of  Dr« 
l^carfon. 

In  the  Philofophical  TranfaflionS  for  1794  is  inferted  Dr. 
Pearfon*s  paper  on  the  wax-like  matter  called  white  lack,  in 
which  he  difcovered  a  new  acid  called  by  him  laxic  acid^  ac- 
cording to  the  new  nomenclature  of  chemifts. 

In  the  fame  work  for  1795  is  Dr.  Pearfon's  paper  on  the 
ftfeel  fuppofed  to  be  made  direftly  from  the  ore  by  the  Hin- 
doos, called  wootz. 

In  the  following  year  is  our  author's  paper  oh  the  com- 

Eofition  of  the  hard  and  ftrong  metals  of  tne  antients,  which 
e  determines  to  have  been  cop(|)er  united  to  tin,  aa  d^nion-* 
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pound-weight,  than  that  it  is  as  heavy  as  7580  grains  of 
wheat  taken  from  the  middle  of  the  ear*. 

*^  Thefe  ideas  were  naturally  fuggefted  to  the  minds  of  the 
authors  by  the  neceffity  which  they  have  been  under,  in  the 
courfe  of  their  trade,  of  deciding  on  which  of  the  various  dif- 
cordant  authprities  they  fhould  found  their  edimation  of  the 
weight  of  given  meafures  of  different  fluids,  and  of  the  rela- 
tion which  thefe  meafures  of  capacity  bear  to  the  linear  mea- 
fures of  the  country ;  arid  there  cannot,  perhaps,  be  a  (Ironger 
proof  of  the  propriety  of  a  declaratery  aft  to  fettle  thefe  mat- 
ters, than  that  there  (hould  flill  remain  fomething  to  be 
affumed  with  refpedl  to  every  one  of  them.  This  important 
meafure  is,  however,  as  the  writers  of  this  effay  believe,  now 
in  the  contemplation  of  the  government. 

**  It  is  ftated  in  §  16,  that  they  have  eftimated  the  wine* 
gallon  at  231  cubic  inches,  the  pound  avoirdupoifc  at  7000 
grains  troy,  and  the  relation  between  troy  weight  and  linear 
meafure  to  be  fuch,  that  the  weight  of  a  cubic  inch  of  di-r 
ftilled  water  at  60",  when  weighedln  air  at  60°,  (hall  be  equal 
to  2521-  of  the  fame  grains. 

*'  The  affumption  with  regard  to  the  wine-gallon  is  founded 
pn  the  eftabliflied  praftice  of  the  Boards  ofCuftomsand  Ex- 
cife  to  confider  it  as  of  the  content  which  is  here  given ;  it 
being  fufficiently  known,  from  a  very  accurate  experiment 
%rhich  was  made  on  this  fubjeft  May  25,  1688,  in  the  pre- 
fence  of  the  Lord-Mayor,  the  Commiflioners  of  Excife,  Dr, 
Halley,  Mr.  Flamflead,  and  other  men  of  fcience,  that  the 
old  wine  gallon  in  Guildhall  really  contains  only  224.  The 
former,  however,  is,  perhaps,  at  the  prefent  day,  the  legal 
wine-gallort. 

^*  The  fuppofition  with  refpeft  to  the  relation  between 
avoirdupoifeand  troy  weight,  is  chiefly  founded  on  a  kind  of 
tacit  agreement  amongft  the  majority  of  fcientific  men  at 
prefent  to  confider  the  avoirdupoife  pound  as  equal  to  7000 
grains  troy;  and  that  which  is,  perhaps,  of  ftill  more  prac- 
tical eflcft  with  regard  to  it, — the  opinions  of  the  beft  in- 
formed amongft  our  fcale- makers  :  for,  whether  it  arifes  from 
the  fmaller  value  of  the  articles  which  are  weighed  by  the 
former,  and  its  confequent  lefs  minute  fubdivifion  ;  from  its 
introduftion  bv  cuftom  rather  than  by  ftatute  ;  or  from  what- 
ever other  caufe  it  may  be  derived,  it  appears  to  have  been 

•  «•  Per  ordintcionem  tocius  regni  Anglie  fuit  mcDfura  domini  regit 
compnfira,  vidt'icci,  quotl  denarius  qui  vocatur  ftcrlingus  rocundus  el  fine 
tt/niura  pondcrabir  tricinti  duo  ^rana  frumcnti  in  medio  fpice.  Et  uncia 
poudtrabic  vi^iuti  dcnarios.     Et  duodecim  unciefaciunc  lihram  London." 

Scat.  "De  Punderlbus  ct  McDl'oris/'si  Ed.  T. 
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always  fubjeS;  to  more  uncertainty  than  the  latter.  Mr. 
Ward  tell  us,  in  his  Mathematics,  that  he  found,  by  a  very 
nice  experiment,  that  the  pound  avoirdupoife  weighed  6(^99-^ 
grains  troy ,  and  yet  we  find,  from  the  Report  on  the  Weights 
of  Europe  in  general,  in,  the  Memoirs  of  the  French  Academy 
of  Sciences  for  1767,  that  the  ratio  between  the  avoirdupoife 
and  troy  pounds,  which  M.  Tillet  had  obtained  for  the  pur- 
pofe,  was  that  of  7oo4'5  to  5760. 

^*  The  appreciation  of  the  weight  of  a  cubic  inch  of  di^ 
ftilled  water  is  principally  founJxd  on  the  experiments  of 
Sir  George  Shuclcburgh  Evelyn,  Bau.,  defcribed  in  the  Phi- 
lofophicalTranfaftions  for  1798  ;  from  a  mean  of  which  it 
follows  •,  that  the  cubic  inch  of  diftilled  water  at  6o\  under 
the  circumftances  defcribed  in  §  16,  weighs  252*506  grains 
of  the  ftandard  troy  pound  made  for  the  Committee  of  the 
Houfe  of  Commons  in  1758,  or  252*8-6  if  weighed  in  va-* 
puo. 

*^  A  variety  of  motives  concur  to  induce  the  authors  to 
take  tbefe  as  flandard  experiments.  All  the  older  attempts 
of  this  kind  are  of  no  value  whatever,  having  been  made  with 
water  which  was  not  diftilled,  and  under  other  circumftances 
which  render  them  liable  to  innumerable  errors  :  even  tha 
celebrated  experiment  of  Mr.  Everard  in  1696  was  made  with 
undiflilled  New  River  water.  The  only  ones,  perhaps,  which 
are  at  all  to  be  compared  with  thofe  of  Sir  G.  S.  Evelyn  are 
thofe  of  Dr.  Robifon,  and  the  French  Commifiioners  of 
Weights  and  Meafures. 

'^  The  former  gentleman  weighed  a  cylinder  whofe  height ' 
and  diameter  were  each  6  inches,  taken,  as  he  fays,  from  a 
moft  accurate  copy  of  the  Excheijuer  (landkrd,  fevoral  times 
in  didilled  water  at  55^,  and  found  that  it  loft  42895  grains 
of  its  weight  without  a  variation  of  2  grains  in  the  whole. 
Now,  the  folid  content  of  the  above  body  being  6^  X  .78^398, 
or  169*646  cubic  inches,  a  cubic  inch  of  water  weighs  in 
air,  according  to  this  experiment,  252*85  grains  at  55";  orj, 
by  Mr.  Gilpin's  Tables,  exaftly  252J  at  60®. 

*^  The  authors  of  this  efTay  are,  however,  induced  to  pre-* 
fer  the  experiments  of  Sir  G.  S.  Evelyn  to  that  of  Dr.  Robi- 
fon, principally  for  the  fallowing  reafon  :— He  does  not  tell 
us  whether  his  weights  had  been  immediately  and  accqrately 
compared  with  any  of  the  parliamentary  (landards.  The  ad^ 
juftment  of  the  heft  weights  is  generally  thus  performed  !— * 
They  are,  in  the  firft  place,  filed  to  fomething  near  the  re«» 
quired  weight;  then  ground  on  a  (tone,  and  afterwards  po- 

•  Sec  Philofophi^al  Journal,  Oftavo  Serjcs,  vol.  iv^  p.  35  (No.  f<*r 
Jan.  180-3.) 
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lifted.  Now,  it  very  frequently  happens,  that  fome  of  thefc 
operations  are  carried  a  little  too  far,  and  one  or  two  of  the 
weights  rendered  fomewhat  too  light ;  and  when  this  is  the 
cafe,  unlefs  the  workman  can  beabfolutely  depended  on,  the 
whole  fet  will  infallibly  be  fpoiled  ;  for,  in  (lead  of  making 
new  ones  to  fupply  their  place,  he  will,  nine  times  in  ten, 
prefer  the  adjufliog  the  others  to  them ;  conceivinir  it  to  be 
of  more  confequence  that  they  ftiould  all  agree,  than  that  they 
ihould  be  accurately  of  any  particular  weight.  When  weights 
are  fucceflively  copied  from  each  other  a  number  of  times^ 
the  laft  of  the  feries  will  therefore  frequently  be  lighter  than 
the  firft,  and  fometimes  very  coniiderably  fo. 

^*For  the  appreciation  of  the  weight  in  troy  grains  of  a  cubic 
inch  of  <li (tilled  water  at  60",  from  the  experiments  of  the 
French  commiflioneri  of  weights  and  meafures,  we  have  the 
following  data. 

"  Wt  are  lold  by  the  Injlru^iion  fur  les  Poids  &  MefureSy 
prefixed  to  M.  Bri(ron's  Traite  de  Pbyjique^  and  which  is  cer- 
tified by  the  commiflioners  to  be  *'  exactly  founded  on  the 
refults  obtained  and*  recorded  by  the  fnid  commilfion,'*  and 
in  feveral  other  works,  that  they  weighed  diflilled  water  in 
nine  difi'ejent  cafes  at  various  temperatures,  in  air  and  in 
vacuo.  We  will,  however,  fele£t  the  cafe  which  they  have 
thought  proper  to  a(rume  as  the  ba(is  of  their  flandard  of 
weight,  viz.  that  in  which  the  weight  of  water  is  taken  at  its 
maximum  of  denfity  (or  about  the  temperature  of  40®  of  Fahr.) 
and  in  vacuo;  under  which  circumUances  they  inform  us 
that  the  cubic  decimetre  weighs  2  pounds  j  grosand  35*15 
grains,  or  18827*15  grains  ot  the  foids  de  niarc. 

"  This,  according  to  M.  Tillet's  appreciation  of  the  Eng- 
liih  troy  pound,  which  he  makes  equal  to  7021  of  thefe  grains, 
is  equal  to  15445*7  grains  troy. 

^^  Now,  we  find  from  the  report  made  to  the  Matbt*matical 
and  Phyfical  Clafs  of  the  National  Infiitute  on  the  27th  of 
December  1801  *,  relative  to  a  comparifon  of  the  metre  with 
a  fcale  of  M.  Piftet's,  which  was  exa6^1y  fimilar  to  that  of 
Sir  George  Shuckburgh  Evelyn,  that  this  meafure  is  equal  to 
39*38272  inches  of  that  fcale  when  at  32*";  or,  correfting  for 
temperature  according  to  General  Roy's  table  of  the  expan- 
fion  of  his  brafs  fcale,  m  the  75th  volume  of  the  Philofopbical 
Tranfa&lions,  equal  to  3^*3712  inches  of  the  fame  fcale  when 
at  60°;  the  French  plaima  and  iron  (tandards,  when  at  the 
freezing  point,  indicating  the  length  of  the  metre. 

*'  The  cubic  decimetre^  therefore,  is  equal  to  61*02895 

^  Philofophical  Magazine,  vol.  xii.  p.  129. 
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cubic  inches  of  Sir  G.  S.  Evelyn's  ftandard  at  60S  ^nd 
154457  -=-  6  '02896  is  equal  to  253*088 ;  the  weight  in  troy 

trains  of  Aich  a  cubic  inch  of  water  at  its  maximum  of  den-> 
ty  and  in  vacuo,  according  to  the  experiments  of  the  French 
commiffioners. 

**Now,  according  to  Mr.  Gilpin's  Tables  (Phil.  Tranf.  for 
1794,  p.  382),  the  fpecific  gravity  of  water  in  this  ftate  js  to 
that  which  it  poflrefles  at  60°  as  1000-94  to  1000.  But  1000-94 
:  1000  : :  253*088  :  252-851.  The  weight  of  a  cubic  inch  of 
water,  therefore,  according  to  this  method  of  calculation, 
would,  if  weighed  in  vacuo  at  60°,  be  2^5 2  "85  grsrtns ;  and 
if  weighed  in  air  at  the  fame  temperature,  under  the  preflure 
of  29^  inches,  =  252*55;  being  within  y-oc^th  part  of  the 
weight  deduced  from  Sir  G.  S.  Evelyn's  experiments. 

**  It  was  thought  indifpen fable  thus  to  ftate  the  hypothefe» 
on  which  the  authors  have  proceeded  with  refpeft  to  their 
calculations,  and  confequently  with  regard  to  the  inftruments 
which  they  have  hitherto  manufa6tured  for  afcertaining  the 
relative  ftrengihs  and  values  of  liquors  of  various  defcriptions, 
and  particularly  thofe  which  conftitute  the  fubjed  of  tbefe 
fheets.  The  variation  of  denfity  in  alcoholic  compounds  is 
a  circumftance  which  is  not  only  of  importance  to  the  mer- 
chant, the  fpirit  dealer,  and  the  revenue  officer;  to  the  phi- 
lofopher,  who  is  engaged  in  the  inveftigation  of  the  nature 
and  progreffion  of  thofe  forces  by  which  the  conftituent  par- 
ticles of  matter  are  connefted  with  each  other,  it  muft  alfa 
afford  matter  of  interefting  contemplation.  It  is,  therefore, 
of  no  inconiiderable  confequence  that  every  thing  relating  to 
it  (hould  be  eftablifhed  on  the  beft  authorities  and  the  fureft 
foundations,  and  that  the  public  (hould  be  enabled  to  judge 
of  the  degree  of  credit  which  is  to  be  given  to  thofe  who  en- 
deavour to  elucidate  fo  important  a  fubje£t." 
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M.  Winckler  gave  an  extraft  of  feveral  obfervations  oa 
cafes  of  deafnefs  cured  by  M.  Schaub,  of  CafTel. 

The  fenator  Abrial  communicated  a  memoir  of  M.  Pfing- 
iden^  director  of  the  inilitution  for  deaf  and  dumb  at  Kiel, 
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lifted.  Now,  it  very  frequently  happens,  that  fome  of  thefe 
operations  are  carried  a  little  too  far,  and  one  or  two  of  the 
weights  rendered  fomewhat  too  li^ht ;  and  when  this  is  the 
cafe,  unlefs  the  workman  can  be  abfolutely  depended  on,  the 
whole  fet  will  infallibly  be  fpoiled ;  for,  inftead  of  making 
new  ones  to  fupply  their  place,  he  will,  nine  times  in  ten, 
prefer  the  adjuftiog  the  others  to  them ;  conceiving  it  to  be 
of  more  confequence  that  they  ftiould  all  agree,  than  that  they 
{hould  be  accurately  of  any  particular  weight.  When  weights 
are  fucceflively  copied  from  each  other  a  number  of  times, 
the  laft  of  the  feries  will  therefore  frequently  be  lighter  than 
the  firft,  and  fometimes  very  confiderably  fo. 

"For  the  appreciation  of  the  weight  in  troy  grains  of  a  cubic 
inch  of  <li (tilled  water  at  60",  from  the  experiments  of  the 
French  coinmiflionera  of  weights  and  meafures,  we  have  the 
following  data. 

"  W'c  are  lold  by  the  JnJlruSiion  fur  les  Poids  &  Mefures^ 
prefixed  to  M.  Briffon's  Traite  de  Pbyjique^  and  which  is  cer- 
tified by  the  comniiflioners  to  be  **  exadtly  founded  on  the 
refults  obtained  and*  recorded  by  the  fnid  commiffion,*'  and 
in  feveral  other  works,  that  they  weighed  diflilled  water  in 
nine  difi'ejent  cafes  at  various  temperatures,  in  air  and  in 
vacuo.  We  will,  however,  fele£t  the  cafe  which  they  have 
thought  proper  to  aiTume  as  the  bafis  of  iheir  flandard  of 
weight,  viz.  that  in  which  the  weight  of  water  is  taken  at  its 
maximum  of  denfity  (or  about  the  temperature  of  40°  of  Fahr.) 
and  in  vacuo;  under  which  circumUances  they  inform  us 
that  the  cubic  decimetre  weighs  2  pounds  ^  grosand  35*15 
grains,  or  18827*15  grains  ot  the  poids  de  niarc. 

"  This,  according  to  M.  Tillet's  appreciation  of  the  Eng* 
liih  troy  pound,  which  he  makes  equal  to  7021  of  thefe  grains^ 
is  equal  to  15445*7  grains  troy. 

"  Now^  we  find  from  the  report  made  to  the  Mathfmatical 
and  Phyfical  Clafs  of  the  National  Inftitute  on  the  27th  of 
December  1801  *,  relative  to  a  comparifon  of  the  metre  with 
a  fcale  of  M.  Piftet's,  which  was  exaSly  fimilar  to  that  of 
Sir  George  Shuckbu^gh  Evelyn,  that  this  nieafure  is  equal  to 
39*38272  inches  of  that  fcale  when  at  32^;  or,  correAing  for 
temperature  according  to  General  Roy*s  table  of  the  ex  pan- 
fion  of  his  brafs  fcale,  m  the  75th  volume  of  the  Philofopnical 
Tranfa6lions,  equal  to  39*371 2  inches  of  the  fame  fcale  when 
at  60°;  the  French  plaiina  and  iron  (tandards,  when  at  the 
freezing  point,  indicating  the  length  of  the  metre. 

"  The  cubic  decimetre,  therefore,  is  equal  to  61*02895 

*  Philofophical  Magazine,  vol.  xii.  p.  119. 
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cubic  inches  of  Sir  G.  S.  Evelyn's  ftandard  at  6q**,  and 
154457  -r  6  '02896  is  equal  to  253*088 ;  the  weight  in  troy 
rrains  of  fuch  a  cubic  inch  of  water  at  its  maximum  of  den* 
nty  and  in  vacuo,  according  to  the  experiments  of  the  French 
commiffioners. 

*^Now,  according  to  Mr.  Gilpin's  Tables  (Phil.  Tranf.  for 
1794,  p.  382),  the  fpecific  gravity  of  water  in  this  ftate  js  to 
that  which  it  pofleflesat  60°  as  1000*94  to  1000.  But  1000  94 
:  1000  : 2  253*088  :  a52'85i.  The  weight  of  a  cubic  inch  of 
water,  thereiore,  according  to  this  method  of  calculation, 
would,  if  weighed  in  vacuo  at  60°,  be  252*85  grains ;  and 
if  weighed  in  air  at  the  fame  temperature,  under  the  preffure 
of  29 1:  inches,  =  252*55;  being  within  xo'octh  part  of  the 
weight  deduced  from  Sir  G.  S.  Evelyn's  experiments. 

"  It  was  thought  indifpenfable  thus  to  ftate  the  hypothefes 
on  which  the  authors  have  proceeded  with  refped:  to  their 
calculations,  and  confequently  with  regard  to  the  inftruments 
which  they  have  hitherto  manufa6tured  for  afcertaining  the 
relative  ftrengths  and  values  of  liquors  of  various  defcriptions, 
and  particularly  thofe  which  conftitute  the  fubje£i  of  thefe 
fheets.  The  variation  of  denfity  in  alcoholic  compounds  is 
a  circumftance  which  is  not  only  of  importance  to  the  mer« 
chant,  the  fpirit  dealer,  and  the  revenue  officer;  to  the  phi- 
lofopher,  who  is  engaged  in  the  invefti^ation  of  the  nature 
and  progreffion  of  thofe  forces  by  which  the  conftituent  par- 
ticles of  matter  are  conne6^ed  with  each  other,  it  mnft  alfo 
afford  matter  of  interefting  contemplation.  It  is,  therefore, 
of  no  inconfiderable  confequence  that  every  thing  relating  to 
it  (hould  be  eftablifhed  on  the  beft  authorities  and  the  fureft 
foundations,  and  that  the  public  (hould  be  enabled  to  judge 
of  the  degree  of  credit  which  is  to  be  given  to  thofe  who  en- 
deavour to  elucidate  fo  important  a  fubjeA." 


L.  Proceedings  of  heamed  Societies. 

GALVANIC  SOCIETY,  PARIS. 

'his  fociely  has  organized  a  commiflion  of  experiments, 
Thouret  is  elefted  prefident ;  Aboville,  vice-prefident ;  and 
Izarn,  fecretary. 

M.  Winckler  gave  an  extraft  of  feveral  obfervations  oa 
cafes  of  deafnefs  cured  by  M.  Schaub,  of  Caflel. 

The  fenalor  Abrial  communicated  a  memoir  of  M.  Pfing- 
ilen^  director  of  the  inflitution  for  deaf  and  dumb  at  Kiel, 

tending 
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tending  to  prave  that  Galvanifm  ia  of  very  litlle  ufe  in  dsaf^ 
ncfs. 

M.  Mojon  gave  an  account  of  fome  experunenta  which 
feem  to  prove  that  Galvanifm  is  proper  for  retarding  the  pu« 
tridity  oi  animal  matters. 

M.  Nauche  the  prefident,  and  Pajot-Laforit,  communi- 
cated a  new  Galvanic  phaenomenon.  Having  fubjedted  to 
the  a£kion  of  the  pile  frogs  expofed  to  a  temperature  often 
degrees  below  zero,  they  obferved,  that  repeated  contaft  of 
the  condu£tor  communicating  with  the  copper  pole  produces 
the  development  of  a  whitilh  mucous  fluid,  exceedingly  abun- 
dant in  the  liver,  lungs,  and  particularly  the  nerves  and  the 
heart;  not  very  abundant  in  the  mufcles,  the  inteftines,  and 
none  in  the  integuments ;  while  the  conductor  in  communt-i 
eation  with  the  zinc  pole  produces  no  development  of  thia 
fluid,  and  feems  rather  to  caufe  that  which  has  been  pro- 
duced to  difappear, 

C.  Gautherot  has  made  a  feries  of  experiments  tending  ta 
prove  that  electricity  is  developed  in  the  ratio  of  the  furfaces. 

C.  Nauche  the  prefident,  with  his  fellow-labourers  Bonnet 
and  Pajot-Lafor6t,  has  been  able,  by  means  of  two  bomogs^ 
neous  metallic  condu&ors,  to  draw  off  the  eledrio  fluid  from 
the  brain  and  fpinal  marrow  of  an  ox  recently  killed,  and  to 
convey  it  to  the  thighs  of  a  frog,  where  it  produced  mufculav 
contra&ions.  This  operation  fucceeded  alfo  in  the  palpi-* 
tating  mufcles,  and  could  be  continued  only  a  quarter  of^an 
hour  after  death.  The  fenator  Lamartilli^re  gave  an  explana« 
tion  of  the  difen^agement  of  mucous  matter  by  the  poles, 
and  fhowed  that  it  arifes  from  a  chemical  decompofition. 

C.  Izarn  gave  an  account  of  the  conftrudion  of  a  pile  in- 
vented by  C.  Alizeau,  in  which,  inflead  of  diflcs  moiftened 
with  a  falinefolution,  a  ftratum  of  moiftened  fait  is  employed^ 
and  which  can  produce  its  effe£ls  for  a  month  without  being 
cleaned. 

The  Commiflion  of  Medical  Application,  confifling  of 
Guillotin,  Dudaujon,  Petit-Radel,  &c.  have  made  a  great 
number  of  experiments  on  afphyxia  by  (Irangulation. 

The  applicaiionof  Galvanilm  todifeafes,  fulpended  in  con* 
fequcnce  of  the  winter  feafon,  is  going  to  be  rcfumed  at  a 
place  deflined  for  the  purpofe  in  the  School  of  Medigine^  and 
in  the  private  laboratory  of  the  fociety. 


LI.  InteU 
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LI.  Intelligence  and  Mifcellaneous  ArticleSm 

ANTIQUITIES. 

VTENERAL  REY'NIER  having  prefented  to  the  French 
National  Inftitute  a  tunic  and  the  remains  of  fome  antient 
veftments  found  near  Sakara,  in  Egypt,  the  three  claifes  ap- 
pointed commiflioners  to  give  in  a  report  on  thefe  curiouf 
articles.  A  very  e,xa£l  idea  may  be  given  of  this  tunic  by 
comparing  it  to  the  tunics  worn  by  tne  deacons  and  fubde^-* 
cons  of  the  Roman  catholic  church,  if  we  fuppoie  the  lattef 
to  have  long  clofe  fleeves,  as  was  formerly  the  cafe.  It  i^ 
ornamented  with  embroidered  pieces,  fome  of  >»'hich  defcend 
from  the  ihoulders ;  others  are  applied  to  the  (boulders,  and 
at  the  bottom  before  and  behind :  two  pieces  of  the  fam^ 
kmd  furround  the  extremity  of  the  fleeves.  The  colour  of 
the  fluff  is  a  fouci  yellow,  and  the  embroidery  is  puce  co- 
lour, or  dark  brown.  The  delign  is  of  little  importance,  and 
has  no  relation  either  to  natural  obje^ls,  to  hieroglyphics^  of 
to  written  chara£iers.  The  fluff  has  been  wove  in  the  Io6m| 
but  the  embroidery  feems  to  have  been  executed  according 
to  the  procefs  of  tapeflry  au  petit  point.  In  regard  to  the 
nature  of  them,  chemifls  have  tound  that  the  yellow  fluff  of 
the  tunic  is  animal  matter.  In  regard  to  the  embroidery, 
the  yellow  tiffue  or  grouiid  is  vegetable  matter,  and  the 
brown  thread,  animal  matter. 

General  Reynier  was  not  able  to  procure  any  further  in  - 
formation  from  the  inhabitants  of  Sakara,  who  fold  him  this 
tunic,  except  that  they  had  found  it  with  other  articles  in  a 
pit  filled  with  fand  which  they  had  dug  up.  , 

No  particular  account  can  be  given  of  the  time  when  this 
tiffue  was  wove,  nor  of  the  perfonage  to  whom  it  belonged. 
In  the  report  made  on  it  to  the  Inftitute,  the  author  fliows 
that  it  belonged  neither  to  a  Macedonian  nor  a  Greek  efla- 
bliftied  in  Egypt,  as  it  has  fleeves  which  defcend  to  the  wrift, 
whereas  the  Grecian  tunic  had  no  fleeves,  or  fleeves  fo  ftiort 
4hat  they  reached  only  to  the  elbow;  but  it  appears  certain 
that  the  Macedonian  tunic  was  not  different  from  the  Gre- 
cian. The  Macedonians  were  diflinguiflied  from  the  other 
Greeks  only  by  their  head-drefs  {caufia)  and  their  chlamys. 
The  tunic  of  Sakara  belonged  then  to  an  Egyptian.  But  the 
point  is  to  determine  at  what  period.  The  author  of  the  re- 
port only  fays,  that  it  cannot  be  older  than  the  time  when 
Thebes  was  abandoned*    The  grottoes  of  Sakaraj  which  are 
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at  the  diftance  of  a  few  miles  from  Thebes,  near  the  ruins 
of  Thebes,  were  no  doubt  dug.about  that  time.  It  was  in 
the  fixth  century  before  the  Chriftian  aera  that  Cambyfes  ra- 
vaged Thebes,  and  plundered  it  of  its  riches  and  monuments. 
The  mod  remote  period,  therefore,  which  can  be  afSgned  to 
the  time  when  the  tunics  were  wove  is  the  fifth  or  fourth 
century  before  Auguftus. 

It  is  impoflible  to  fay  any  thing  more  correft  in  regard  to 
the  perfonage  who  wore  it.  We  are  told  by  Herodotus  that 
the  Elgyptian  priefts  wore  a  fingle  veftment  of  linen,  and  (hoes 
of  papyrus.  The  priefts  of  Ifis  at  Rome  were  called  the  troop 
clothed  in  linen,  linigera  turbam  Pythagoras,  who  imitated 
them,  made  no  ufe  of  woven  ftuffs  made  from  animal  mat- 
ters. The  tunic  of  Sakara  was  therefore  not  worn  by  an 
Egyptian  of  the  facerdotal  order. 

It  did  not  form  part  of  a  female  drefs,  for  we  are  told  alfo 
by  the  father  of  hiftory  that  the  Egyptian  women  were  clothed 
in  linen.  The  men  ufed  alfo  fimilar  veftments;  but  they 
wore  ^bove  thefe  tunics  white  woollen  veftments.  "  But,'* 
Herodotus  adds,  **  they  do  not  wear  woollen  veftments  in 
the  temples,  and  they  do  not  bury  their  dead  in  drefles  of  that 
kind  :  they  would  be  conftdered  as  indecent." 

The  yellow  qolour  of  the  tunic,  if  not  the  effeft  of  anti- 
quity, would  be  x\o  proof  of  its  not  having  belonged  to  an 
Eg)'ptian ;  but  if  it  be  th^  fffeft  of  art,  we  may  fuppofe  that 
it  was  the  diftinguifliing  mark  of  fome  dignity.  In  a  word, 
the  only  thing  certain  which  can  be  faid  of  this  Egyptian 
veftment  is,  that  it  was  not  conveyed  with  the  body  of  ade- 
ceafcd  perfon  to  the  grottoes  of  Sakara.  which  ferved  a9 
tombs,  becaufe  it  was  repugnant  to  the  ideas  of  the  Egyp- 
tians to  be  interred  in  wove  wooHen  cloth.  It  muft  ihererore 
have  been  depofited  with  other  riches  which  the  proprietors 
wifticd  to  fecure  from  the  rapacity  of  the  enemy. 

C.  Mongez  has  communicated  to  the  Inftilute  a  memoir 
on  fome  aniient  medals  and  other  article^  difcovered  near  Au- 
rillac,  in  the  department  of  Cantal.  Some  workmen  digging 
in  a  meadow  found  the  portion  of  a  circular  inclofure  confift- 
ing  of  a  double  wall.  It  was  about  (ix  feet  in  diameter, 
and  four  feet  eight  inches  in  height;  but  rofe  very  little 
above  the  furfacc  of  the  meadow.  The  interior  wall  was  of 
baked  brick,  exceedingly  beautiful,  circular,  and  with  the 
joinings  tending  to  the  centre.  This  interior  wall  was  fur- 
rounded  by  another  of  dry  ftones,  deftined,  no  doubt,  to  fup- 
port  the  earth.  No  traces  of  a  covering  appeared,  and  it  is 
probable  there  never  was  any. 

In  digging  in  this  inclofure,  and  demolifliing  it,  there  were 
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firfl  found  medals  of  gilt  bronze  of  all  the  Romatl  emperors 
down  to  Coinmodus^  Otho  excepted ;  which  proves  that  in 
the  fecond  century  bronze  medals  of  that  prince  were  exceed- 
ingly rare^  and  that  they  had  not  then,  perhaps,  been  carried 
into  Gaul.  Along  with  the  fmall  veflels  of  baked  earth  which 
contained  thefe  medals,  there  were  dug  up  fome  fmallerones 
Avhich  contained  aromatic  fubftances.  The  workmen  took  them 
for  tobacco ;  but  finding  by  the  tafte  that  they  were  deceived, 
they  threw  them  away,  anci  carefully  waftied  the  veflels  which 
contained  them  ;  fo  that  neither  the  nature  of  thefc  aroma-* 
tics,  nor  even  the  odour  which  the  velfels  would  have^re- 
tained,  could  be  known.  Two  fmall  bits  of  very  white 
moulded  clay  were  alfo  dug  up :  one  reprefented  a  dog,  the 
legs  of  which  were  broken ;  the  other  was  a  female  buft^  but 
the  remainder  of  the  body  was  deftroyed  by  the  digging.  A 
clafp  of  bronze,  and  a  glals  ring  of  fo  large  a  fize  that  it  could 
be  worn  only  on  the  thumb  if  it  ferved  ior  a  ring,  were  alfo 
dug  up. 

The  circular  form  of  the  inclofure  difcovered  near  Aurillac 
induces  C.  Mongez  to  conjeAure  that  it  might  have  beea 
ufed  for  burning  dead  bodies,  and  that  it  was  an  u/irinum, 
fuch  as  the  circular  inclofure  of  earth  in  which  the  body  of 
Auguftus  was  burnt,  and  which  was  religjoully  preferved  near 
bis  maufoleum,  ilill  in  part  exiding;  and  fuch  as  the  inclo- 
fure of  the  fame  form  difcovered  m  1763  near  Placentia,  ia 
the  ruins  of  the  antient  Veleia,  which  appears  to  have  been 
buried  by  the  fall  of  a  mountain,  and  which  Winckelmann 
found  to  be  an  ujlrinum.  Some  of  the  inscriptions  on  antient 
fepulchral  (tones  of  the  Romans  announce  an  exprefs  prohi- 
bition to  conftru£t  an  ujlrinum  near  a  monument.  The  reafon 
of  this  prohibition  has  not  yet  been  examined.  After  men- 
tioning the  law  of  the  twelve  tables,  which  forbade  the  burn- 
ing of  Dodies  nearer  any  edifice  than  thediftance  of  fixty  feet, 
without  the  owner's  confent,  C.  Mongez  is  of  opinion  that 
this  prohibition  fuppofcd  Ibnie  edifice  to  be  in  the  neighbour- 
hood^ the  proprietor  of  which  infilled  on  the  rigorous  execu- 
tion'of  the  law. 

In  regard  to  the  fmall  female  buft  found  near  Aurillac, 
C.  Mongez  obferves,  that  Montfaucon  has  given  engravings 
of  four  female  figures  of  the  like  kind.  They  were  all  of  that 
kind  of  argillaceous  earth  called  tobacco-pipe  clay;  the  work- 
manfliip  was  coarfe,  and  they  had  all  been  moulded :  one  of 
them  was  found  in  1710,  in  digging  in  the  abbey  of  Saint- 
Lomer,  at  Blois.  It  was  depofited  in  a  fmall  grotto  contain- 
ing the  half-burnt  bones  of  animals,  among  which  were  found 
the  thigh-bone  of  a  horfe  and  the  tooth  ot  a  dog.  The  Gauls 
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were  accaftomed  to  throw  into  the  funeral  piles  of  their  ^ea^i 
thofe  animals  they  had  been  fbndeft  of,  fuch  as  dogs  and 
horfes.  There  is  reafon^  therefore,  to  conclude  that  the  grotto 
of  Blois  was  a  barying-place  of  the  Gauls^  and,  by  analogy^ 
that  the  inclofure  of  Aurillac  belonged  to  the  fame  nation. 
The  female  buft  found  there  exhibits  the  fame  charafters  a^ 
the  figures  pubiiihed  by  Montfaucon  ;  and  befides^  there  was 
found  along  with  it  a  figure  of  a  dog  of  the  fame  fubftance 
and  Workmanship. 

Thefc  female  figures  have  been  fo  often  dug  up  in  the  ft- 
pultjires  of  the  Gauls,  and  the  ftyle,  the  workmanihip^  and 
materials  have  fo  great  a  refemblance,  that  one  cannot  help 
fuppofing  that  they  muft  have  been  depoiited  there  from  the 
fame  motives.  C.  Mongez  is  of  opinion  that  they  may  have 
reprefented  the  principal  mother  goddeifes  in  geni^ral,  and 
thofe  in  particular  whom  the  deceafed  whole  afhes  re- 
pofed  in  thefe  tombs  had  adopted  as  their  proteAors.  A 
great  deal  has  been  written  on  the  mother  goddeffes  men*'  * 
tioned  in  the  fepulchral  infcriptions  of  the  Romans :  Diis 
matribus  • .  •  • .  matrofiis,  &c.  As  bas-reliefs  reprefenting 
three  females,  fometimes  (landing  and  fometimes  iittingi 
holding  fruits,  cones  of  the  fir-tree,  and  cornucopias^  Were 
fometimes  added  to  fuch  infcriptions  \  the  mother  god- 
defles  were  at  iirft  taken  for  rural  deities  :  but  one  of  thefe 
monuments  was  found  in  the  city  of  Lyons,  and  on  otheri 
they  are  called  the  mothers  of  Galicia,  the  mothers  of  the 
Gaoii,  fcc.  Their  protection  therefore  was  ejitended  to 
cities  and  provinces  alfo.  Keyfler  thinks  that  they  were 
thofe  druid  females  for  whom  the  Gauls  entertained  \o  great 
a  veneration  ;  but  this  opinion  is  contradiAed  by  monuments 
of  the  fame  kind,  confecrated  in  countries  at  a  very  great 
diftance  from  Gaul.  Others  confidered  the  mother  godoeflea 
as  the  three  Parcae  or  Fates ;  but  it  is  not  certain  that  the 
Parcas  ever  formed  a  part  of  all  the  nations  among  whom 
the  deities  in  queftion  were  wor(hipped :  befides,  the  latter  had 
their  proper  denomination,  Fata*  In  the  laft  place,  Barrief 
propofed  a  (lill  more  probable  opinion  refpe6ling  the  mother 
goddefles :  he  fuppofed  them  to  be  deities  common  to  feverai 
nations^  and  that  their  fumames  denoted  the  places  where 
they  were  worfliipped. 

To  this  may  be  added,  that  the  women  acknowledged  them 
as  their  fpecial  protestors ;  for  we  read  on  two  infcriptions : 
Jdaironis  GabiabuSy Junonibus  Gabiabus.  Every  wo- 
man believed  that  (he  had  a  female  genius  who  protected 
her,  and  whom  (he  called  her  Juno.  The  Greeks,  the 
Crctatis  in  particular^  and  the  Sctlians^  rendered  worihip  to 
6  the 
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the  celeftial  bears  under  the  name  of  Mothers.  But  it  ap* 
pears  doubtitil  whether  the  mother  goddeffes  of  the  Graul'l  of 
Britain,  Germany,  Spain,  &c.  were  the  fame  deities.  It  is 
at  lead  certain  that  in  confequence  of  migrations,  the  notions 
rerpes£):ing  thefe  goddeifes,  their  funftions  and  attributes,  hadi 
at  that  time  been  ftrangely  altered.  The  figures  given  by 
Montfaucon  hold  children  in  their  arms.  Tike  the  female 
figures  feen  on  medals  of  fome  of  the  emprefles,  with  the 
legend  Juno  Luctna\  which  confirms  the  opinion  of  C. 
Mongez,  that  thefe  figures  reprefent  the  mother  goddeffes  in 
general,  and  in  particular  the  Junos  and  Genii  of  women. 

PALLADIUM,    OR  NEW  StLVER. 

W"e  have  juft  been  favoured  with  a  fpecimen  of  a  metal, 
faid  to  be  a  new  one,  to  which  the  above  name  has  been 

f riven,  and  which,  among  others,  is  faid  to  poffefs  the  foU 
owing  properties  :-^— i.  ft  diffolves  in  pure  fpirit  of  nitre,  and 
makes  a  d^fk  red  folutioh.  2.  Green  vitriol  throws  it  down 
in  a  flate  of  a  regulus  from  this  folution,  as  it  always  does 
gold  from  -aqua  regia,  3.  If  you  evaporate  the  folution  you 
get  a  red  calx,  that  diffolves  m  fpirit  of  fait  or  other  acids* 
4.  It  is  thrown  down  by  quickfilver,  and  by  all  the  metals 
out  gold,  ptatina,  and  filver.  5.  Its  fpecific  gravity  by  ham- 
mering was  only  11*3;  but  by  flatting,  as  much  as  ii*8» 
6.  In  a  common  fire  it  tarnifhes  a  little,  and  turns  blue^ 
but  comes  bright  again,  like  other  noble  metals,  when 
ftronger  heated.  7.  The  greateft  heat  of  a  blackfmith*s  fire 
would  hardly  melt  it.  8.  But  if  you  touch  it  while  hot  with 
a  fmall  bit  of  fulphur,  it  runs  as  eafily  as  zinc. — It  is  fold 
only  by  Mr.  Forfter,  at  No.  26,  Gerrard-ftreet,  Soho,  Lon* 
don,  in  famples  of  five  fliillings,  half  a  guinea,  and  one  guinea 
each.— We  have  not  had  time  to  fubjedt  the  fpecimen  fent 
to  us  to  any  chemical  lefts.  When  we  do,  we  (hall  report  the 
t'efult  to  our  readers.  Where  or  how  it  has  been  procured 
we  have  not  yet  learnt. 

IMPROVED  LAMPS. 

Mr.  Paul,  of  Geneva,  now  in  London,  has  made  fome  im- 
portant improvements  in  the  conftru6tion  of  lamps  and  re- 
fle£tors,  by  which,  among  other  advantages,  that  light  which 
Is  ufually  thrown  up  into  the  atmofphere  and  loft,  is  refle£te(^ 
to  the  (pace  intenaed  to  be  illuminated ;  by  which  a  much 

S eater  effe£^  is  produced,  and  at  the  fame  time  a  faving  in 
e  condimption  of  the  oil.    We  underftand  they  are  foon  to 
be  employed  by  Mr.  Smethurft  in  lighting  the  ftreets. 

ASTRO- 
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ASTRONOMY. 


In  our  laft  we  prefcnted  our  readers  with  tables  containing 
the  geocentric  motion  of  the  two  new  planets,  Ceres  Ferdi- 
nandea  and  Pallas^  for  the  month  of  April ;  we  now  fubjoia 
ubiespf  their  motion  calculated  for  the  month  of  May  1803. 
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GALVANISM. 

Profeflbr  Aldini,  when  on  his  way  to  France,  made  the 
following  experiment  at  Calais : — He  extended  a  wire  from 
the  top  of  the  Weft  Jetty  to  Fort  Rouge,  diftant  about  160 
feet,  and  which  are  feparated  by  an  arm  of  the  fea.  The 
extremity  of  this  wire  towards  the  jetty  was  immerfed  in  the 
water,  the  other  extremity  was  fixed  to  a  maft,  and  a  portion 
of  the  wire  was  free.  A  fecond  wire  was  difpofed  in  fuch  a 
manner,  that  its  lower  extremity  was  immerfed  in  the  water 
at  the  bottom  of  the  maft,  while  its  upper  extremity  could  be 
made  to  communicate  with  the  wire  fixed  to  the  maft.  Be- 
tween the  extremity  of  the  wire  attached  to  the  maft  and  that 
of  the  fecond  wire  immerfed  in  the  fea  the  profeflbr  placed 
an  animal,  as  a  prepared  frog  for  example,  which  being  then 
brought  into  contaft  with  the  two  wires,  immediately  expe- 
rienced the  ufual  contractions.  The  fea  water,  therefore, 
ferved  as  a  condudor  between  the  other  extremities  of  the 
wires* 

A  NBW  8PBGIBS  OF  INOCtTLATION. 

Accounts  have  been  received  from  one  of  the  travellers  m 
Africa  (Hornemann,  we  believe),  ftating,  that  in  a  diftrift 
which  he  has  vifited  he  found  a  kind  of  inoculation  praAifedj 
which  anfwers  the  fame  end  refpefting  fyphilis  that  the  vac* 
cine  pock  does  refpeding  the  fmall-pox-— exempting  the  pa« 
tient  from  the  poffibility  of  tnfedion. 
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l^tl.  LetUr  ftom  Dr.  Olbkrs  of  Btirrtin  toBafortVo^ 
Zach^  on  the  Stones  lUbkb  have  fallen  from  the  Hea* 
vens*.  ^ 

You  know  that  in  a  le6liHre  which  I  delivered  in  the 
Mufeum  of  Bremea  in  the  year  1795,  on  the  (hower  of 
ftones,  ad  it  is  called,  which  fell  at  Siena  in  Italy,  I  ex-« 
preflTed  the  fame  idea  which  I  lately  read  with  much  fatis- 
fa&ion  in  a  letter  of  Laplace,  in  which  he  fays :  ^^  It  is  not 
impoffible  that  larg&maiTes,  detached  from  fome  of  the  ce-* 
leftial  bodies,  and  particularly  from  the  moon,  ttiay  have 
fometimes  been  projefted  to  the  earttu"  As  you  require  a 
more  circumfta^itiar  iiluftration  of  (hh  fubJeS,  I  embrace 
the  prefent  opport^unity  of  gratifying  your  wiihes. 

I  mad  readily  acknowledge,  that  when  I  wrote  the  before** 
mentioned  eflfay  on  the  fliower  of  (lones  which  fell  at  Siena^ 
I  confidered  thefe  Hones  to  be  of  a  volcanic  origin.  The 
ftones  found  at  Siena  fell  at  the  diflance  of  fixty  miles  from 
Vefuvius,  only  eighteen  hours  after  the  commencement  of 
the  great  eruption  which  deftroyed  the  unfortunate  Torre 
del  Greco,  and  of  which  fo  elegant  a  defcription  has  been 
given  by  lir  William  Hamilton.  I  was  acquainted  with  the 
principles  of  Zolner  and  Lichtenberg,  according  to  which 
thefe  ftones  could  not  be  afcribed  to  Vefuvius ;  but  to  me 
thefe  principles  did  not  appear  fatisfa£tory.  The  great  ve- 
locity which  would  be  neceiTary  to  make  a  mafs  proje£led 
from  Vefuvius  to  proceed  to  fo  great  a  diftance,  was  not  fuf- 
ficient  to  induce  me  to  abandon  my  opinion.  By  calculation 
I  found  that  it  was  not  fo  great  as  what  might  be  fuppofed 
to  be  produced  by  the  dreadful  convuKion  which  takes 
place  on  fuch  occafions.  What  tended  chiefly  to  confirm 
me  in  my  idea  was,  that  fir  William  Hamilton  then  be- 
lieved that  he  had  often  found  at  Vefuvius  ftones  which  had 
a.great  rcfemblance  to  thofe  which  fell  at  Siena t«  I  alfo 
fuppofed  that  Vefuvius  might  have  projefted  from  one  of  its 
tnouths  a  half-fufed  mafs  at  an  angle  of  from  forty  to  fifty 
degrees,  which,  like  every  thing  elfe  proceeding  from  the 
crater,  was  in  a  high  degree  electric;  that  this  mafs  had 

•  From  AlgemeeKg  Konfl  en  Letter  Bode,  No.  17,  i So 3. 

+  Stones  of  the  fame  nature,  at  ienft  as  far  as  the  eye  can  }^ge  of 
them,  arc  frequently  found  on  Mount  Vefuvius;  and  when  I  was  on  the 
mountain  lately  1  fcarched  for  fuch  ftones  near  the  hew  mouths ;  but  as 
the  foil  around  them  has  been  covered  with  a  thick  bfcd  of  alhes,  whatever 
was  thrown  up  during  the  force  of  the  eruption  lies  buried  under  thofe 
•ibes,  &c. — Philofophical  Traaia6Uons  1795,  P*  ^4* 
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taken  its  direftion  towards  Siena ;  that  when  within  a  cer- 
tain diftance  of  the  earth  it  had  difcharged  iifelf;  and  that 
in  confequence  of  this  difcharge  it  had  biirft,  fo  that  the 
fragments  fell  down  in  the  ftate  of  ignited  (lones  *. 

On  the  other  hand,  however,  it  is  known  that  no  fiich 
ftones  are  found  on  Mount  Vefuvius.  It  has  been  lately 
ihown  by  the  mineralogical  defcription  of  Count  de  Bour- 
non,  ancl  ihe  chemical  analyiis  of  Mr.  Howard,  that  the 
(lones  found  at  Siena  have  a  perfeft  refemblance  to  all  the 
other  ftones  which  have  been  feen  to  fall  from  the  heavens, 
and  which  certainly  cannot  be  productions  of  our  earth  \* 
My  former  explanation  and  conjeftures  fall  therefore  to  the 
ground,  and  we  muft  clafs  the  (tones  of  Siena  among  thofe 
which  are  formed  by  nature  in  fome  mode  with  which  we 
are  unacquainted,  and  which  burfting  always  with  the  ap- 
pearance of  light  fall  down  to  the  earth. 

Since  the  time  when  naturalifts  firfl.  ventured,  or  were 
obliged,  to  believe  in  the  failing  of  fuch  flones,  it  has  been 
found  that  this  phenomenon  is  not  fo  uncommon  as  was 
fuppofed.  During  the  laft  century,  fourteen  or  fifteen  in- 
fiances  at  leaft  can  be  quoted. 

When  I  erroneoufly  afcribed  in  my  lefiures  thfe  fton^ft 
found  at  Siena  to  an  eruption  of  Vefuvius,  the  nature  of 
other  ftones  fallen  from  the  heavens,  which  certainly  were 
not  of  volcanic  origin,  had  given  occafion  to  the  queftion,. 
whether  it  was  impoftible  that  heavy  mafles  could  be  pro* 
je&ed  to  the  earth  from  other  heavenly  bodies,  and  particu- 
larly from  the  moon  ?  The  celebrated  ftone  which  fell  near 
Argos  Potamos,  in  the  year  46a  before  Chrift  J,  induced  me 
in  particular  to  undertake  an  examination  of  this  queftion; 
and  on  this  occafion  my  learned  friend,  Mr.  Bredenkamp, 
clergyman  of  Bremen,  was  fo  kind  as  to  colled  for  me  all 
the  paflages  in  antient  authors  which  make  mention  of  this 
ftone.  In  regard  to  the  reft,  the  reader  may  confult  what 
Struyk,   Pingre  §  and  Chladni  ||  have  faid  on  the  fubjeft. 

h  appears  from  calculation,  that  when  a  greater  vertical 
velocity  than  344357  Paris  feet  in  a  fecond  can  be  given  to 
a  heavy  body  projected  from  the  earth's  furface,  fuppofing 
the  atmofphere  to  oppufe  no  rcfiftance,  this  body  would  not 

•  The  abbe  Tata  afbually  faw  a  large  (irc-b^Il  thrown  up  from  Vefu- 
vius, which  when  it  had  re^ichcil  a  certain  diiiancc  burft,  and  the  abb6 
ti.en  hc«rd  a  noife  like  that  of  Aoncs  falUng  down. 

f  Howard's  Experiments  and  Obt'ervuttonb  on  cerrflin  Stony  and  Me* 
taii'te  Sni>(lances,  iiz  — Philofophival  Trcin('4i£Vion'>  iSoz. 

}  Plin.  Hilh  NaT.  lib.  ii.  CMp.  c)^.  §  Coinctogiaj)hiei  p.  256. 

U  i'hilolbiibical  AU^AzittCy  vlI.  ij. 
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fall  back  to  the  earth,  but  would  continue  to  move  from  h 
in  injinitum,  A  cannon  bullet  fomeiirties  acquired  a  velocity 
ofiSoooraooo  feet  in  a  fecond*;  and  heavy  maftes  are 

f)rojeaed  from  the  volcanoes  of  our  parth  with  a  velocity 
bur  or  five  times  as  great.  This  velocity,  therefore,  is  far 
greater  than  that  of  35,000  feet  per  fecond.  But  even  if  it 
were  poflible,  by  the  help  of  chemiftry  and  mechanics,  to 
give  a  ball  a  velocity  of  35,000  feet,  or  even  more,  per  fe- 
cond, the  ftrong  refiftance  oppofed  by  the  air,  which  always 
increafes  at  the  lead  as  the  fquare  of  the  velrtcity,  would  tend 
very  much  to  deftroy  it.  We  may  therefore  confider  it  as 
almoft  impoffible  that  heavy  bodies  can  ever  be  entirely  pro- 
jefiked  from  the  earth.  I  confider  it  altogether  unneceflaity 
to  take  into  account  in  this  calculation  the  influence  which 
the  attraftive  force  of  the  moon  wduld  have  on  the  motion 
of  a  body  projefted  in  this  manner.  , 

But  tfie  cafe  is  entirely  different  if  we  fubjefl:  to  calcula- 
tion the  motion  of  a  heavy  body  projeded  from  the  furface 
of  the  moon.  The  moon  is  a  great  deal  fmaller  than  the 
earth,  poflefles  a  much  weaker  power  of  attraction,  and  at 
the  fame  time  its  atmofphere  is  of  fo  fmall  extent,  and  fo 
rare,  that  it  could  oppofe  vefy  little  refiftance  to  a  heavy 
body  in  a  ftate  of  motion.  It  is  therefore  poffible  that  a 
heavy  body  might  be  projefted  from  the  moon  with  fuch  a 
velocity  as  to  carryit  to  a  iliflance  where  it  would  be  attra6ted 
>vith  greater  force  by  the  earth. 

It  is  foutid  by  calculation  that  7780  feel  per  fecond  is  the 
tninimum  of  velocity  with  which  a  body  projefted  from  the 
tnoon  would  require  to  fall  upon  the  earth.  It  appears,  there- 
fore, that  if  heavy  bodies  were  projected  from  the  moon  with 
a  vertical  velocity  of  7806  or  8000  feet  under  certain  circum- 
ftances,  fome  of  thefe  bodies  would  reach  the  earth  and  fall 
down  upon  it.  Such  a  velocity  appears  to  me  to  be  very 
poflSble.  The  furface  of  the  moon,  by  the  new  craters  which 
arife,  (hows  evident  traces  of  violent  eruptions,  by  which 
even  as  great  or  greater  velocity  might  be  communicated  to 
the  bodies  thrown  up  by  them. 

It  appears  then,  that  it  is  not  altogether  impoffible  that  the 
ftones  or  malTes  which  have  been  feen  to  fall  fmm  the  hea- 
vens, and  which,  thouc;h  entirely  different  from  all  the  mi- 
neral bodies  of  our  earth,  have  a  great  refemblancc  to  each 
other,  may  have  fallen  from  the  moon.  It  is  in  their  great 
(imilarity  and  correfpondence  that  the  grounds  of  this  Opinioa 
are  to  be  found ;  for  the  fimilarity  of  their  external  appear- 

♦  M«n.de  rAcid.Royale  dcs  Sciences  1769,  p.  447. 
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ance,  and  of  their  component  parts,  evidently  (how  that  they 
have  all  had  the  Tanie  origin.  If  we  admit,  with  Halley  and 
Chladni,  that,  befides  the  large  celeftial  bodies,  there  are  in 
boundlefs  fpace  an  infinite  number  of  fmall  mafles  which 
move  about  till  they  approach  fo  near  a  planet  as  to  enter  ita 
atmofphere,  when  they  take  fire,  burfi,  and  fall  down  upon 
it;  we  can  explain  why  all  thefe  mafles  difperfed  throughout 
infinite  fpace  confift  of  iron,  nickel,  filiceous  earih,  and  talc 
earth,  which,  according  to  the  ingenious  experiments  of  Mr.  * 
Howard,  are  the  component  parts  of  all  the  mafles  whick 
have  fallen  from  the  heavens. 

But,  on  the  other  hand,  great  difliculties  occur,  if  Ihefe 
fiones  which  have  fallen  from  the  heavens  be  ferioufly  confi- 
dered  as  bodies  projected  from  the  moon.  In  coniequence 
of  the  motion  ot  the  moon,  bodies  proieAed  from  it  acquire, 
befides  their  proje£tile  velocity,  that  velocity  which  the  moon 
has  in  the  airedion  of  the  tangents  to  her  orbit.  If  we 
therefore  take  this  velocity  into  the  account,  it  will  appear, 
that  heavy  bodies  proje£tad  from  the  moon  with  a  velocity  of 
8000  ftet  or  more  per  fecond,  as  foon  as  they  have  ^ot  to 
fuch  a  difhince  from  the  moon  as  to  experience  Icfs  attrac- 
tion from  it  than  from  the  earth,  would  defcribe  around  the 
earth  a  conic  fe£tion  paflling  more  or  lefs  through  the  moon, 
Thefe  conic  fe6lion6,  according  to  the  diflerence  of  the  di- 
rection and  velocity,  may  be  either  hyperbolas  or  ellipfes*. 
In  order  that  the  body  fhould  fall  to  the  earth,  the  ellipfe  it 
ifefcribes  ought  to  be  of  fuch  a  nature  that  its  perigeum  falls 
within  the  body  of  the  earth,  or  at  lead  within  its  atmofphere. 
The  moon,  therefore,  muft  perceptibly  decreafe  in  fize,  as  it 
would  be  neceflary  tt^at  it  (honid  throw  out  a  great  number 
of  mafles  to  jmake  fome  of  them  reach  the  earth.  For  this 
purpofe  alfo  a  ytvy  limited  dire6lion  and  velocity  of  the  heavy 
oodles  would  be  required.  And  would  not  an  Infinite  num- 
ber of  fuch  fmall  fragments  move  around  our  earth  as  fatel- 
lites  ?  Would  they  not  be  vifible  through  our  bed  telefcopes, 
as  we  know  that  fire-balls  fometiines  are  of  very  great  fize, 
and  2(5  the  obfervation  of  Ceres  and  Pallas  has  iliown  that 
bodies  of  a  very  fmaii  diameter  become  vifible  to  us  when 
.illuminated  by  the  light  of  the  fun ;  or  are  the  fliooting  flare, 
which  feem  to  have  a  cofmical  origin,  fuch  fmall  fatellites 
of  our  earth  ?  Perhaps  we  ought  to  clafs  among  thefe  alfo 
the  fmaJI  pale  luminous  fpot  which  Schroeter  faw  pafs  over 
the  field  of  his  telelcope.   1  hefe  objections,  and  others  which 

*  A  prodigious  velocity  would  be  required  to  make  a  body  projected 
frop  the  moon  t«  fall  to  the  eanh  iu  an  hyperbola. 
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arife  from  an  examination  of  the  circumftances  of  their  fall- 
ing, feem  to  me  to  be  of  great  importance^  and  difficult  to  b« 
removed. 

I  am  therefore  far  from  afferting  that  thefe  ftones  which 
have  fallen  to  the  earth  are  to  be  confidered  as  n^afles  pro* 
jeSed  from  the  moon ;  nor  does  Laplace  make  any  fuch  af^ 
fertion.  His  obje£t,  as  well  as  mine,  is  to  (how  philofophers 
engaged  in  refearches  on  this  fubjeft  the  poffibility  of  thefc 
nialfes  having  a  felenitic  origin.  It  is  much  to  be  wiflied 
that  the  ingenious  Chladni  would  favour  us  with  a  new  edi- 
tion of  his  celebrated  eflay  on  the  mafs  of  iron  found  in  Si* 
beria  *,  as  he  no  doubt  would  be  able,  from  Benzenberg  and 
Brandes'  Obfervations  on  falling  Stars^  Howard's  Chemical 
Examination,  and  from  various  other  documents^  to  make 
pooQd^rable  additions  to  it. 
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T  has  been  generally  fuppofed-  by  phyfiolorifts  that  the 
power  by  which  fenfations  were  tranimitted  to  tne  fenforium^ 
was  likewife  the  medium  by  which  mental  impreflions  were 
communicated  to  the  bodv.  But  this  opinion  is  totally  in- 
confident  with  that  mod  frequent  pbfervation,  that  very  often 
every  poflible  fufceptibility  of  fenfation  is  loft  in  a  whole 
Umo,  which  neverthelefs  retains  voluntary  motion.  Thia 
appears  mod  ftrikingly  in  the  St.  Vilus's  dance,  which  de- 
prives the  afj^ifted  parts  of  every  fufceptibility  of  fenfation 
without  fledrpying  voluntary  motion.  And,  on  the  contrary, 
there  are  cafes  where  the  funSions  of  th^  fenfes  remain  un- 
impaired, and  are  fomptimes  increafed,  while  the  mufcular 
motion  is  conipletely  loft.  In  order  to  explain  this  phenol 
menon  two  kinds  ot  perves  have  been  hypothpiically  adopted, 
nerves  of  fenfation  and  nerves  of  motion ;  but  without  ren-» 
dering  the  explanation  n^ore  fatisfa6lory.  Certain  it  is,  th^t 
the  ^clion  of  mental  irritation  upon  the  body,  ancl  the  com- 
piunication  of  the  fcnfatior)s  with  the  fenforium,  are  eifefts 
of  two  (different  powers,  which  cannot  poffibly  have  their 
feats  in  ppe  and  the  fame  organ. 

That  which  is  underftood  by  the  word  nerves  confifts  pro- 
perly of  twQ  entirely  different  p^rts,  the  medullary  fubflanc^ 

*  Uber  den  urfprung  der  von  Pallas  gefundenen  uod  anderer  ihr  ahn- 
licher  Eifon  ma0en,  und  iiber  einige  damit  in  verbindung  Stehpnde  Na- 
^r-erfcheinuneen ^  Vqn  £.  T.  T.  Chladni,    Riga  I794.  4(0. 

f  From  fell's  Arcbiy  fUr  die  Phvfiohgie,  vol.  i.  ' 
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of  the  nerves,  and  the  cellular  texture ;  the  latter  being  com* 
pofed  of  cylindric  tubes,  containing  the  former  in  their  ca« 
vity  :  and  in  thefe  lubes,  thefe  (heaths  of  the  nerves,  is  the 
feat  of  the  power  which  continues  the  irritation  of  the  mind 
into  the  body.  The  medullary  fubftance  of  the  nerves,  on 
the  other  hand,  pofleffes  no  other  power  than  that  of  exciting 
in  the  fenforium  fenfations  correfponding  with  the  impref- 
fions  received  by  the  fenfcs.  The  celmlar  texture  of  the 
nerves  pQifffles  a  power  of  contracSlion,  elafticity;  but  the 
medullary  fubftance  of  the  nerves  poffeflTes  only  the  fimple 
fenfitive  power  of  the  nerves.  From  this,  the  above-men- 
tioned phaenomena,  efpecially  thofe  obfervable  in  St.  Vitus's 
dance,  are  eafily  explained.  The  fenfitive  power  of  the  nerves 
jdifappears,  becaufe  its  organ,  the  medullary  fubftance,  is  de- 
jftroyed  or  wounded.  The  two  following  arguments  confirm 
the  correftnefs  of  this  opinion ; — i.  According  to  Aaneman's 
numerous  experiments  on  the  regeneration  of  the  nerves, 
each  end  of  a  nerve  which  has  been  cut  in  two  forms  itfelf 
into  a  fcirrhus,  and  both  afterwards  join  again  in  the  cel- 
lular texture ;  but  the  lower  end  of  the  nerve  thus  interfeSed 
always  lofes  its  fenfitive  power,  whereas  it  recovers  in  a  few 
nionths  the  power  of  motion  when  both  the  ends  are  joined 
again  by  a  fufticient  quantity  of  the  cellular  fubftance. 
a.  Arfenic  and  all  forts  of  mercurial  preparations,  when 
immediately  applied  to  the  brain,  exhibit  not  the  leaft  im« 
mediate  efi'c6i  upon  it.  But  thofe  very  minerals,  when  ap« 
plied  in  any  othtrr  part,  excite  the  moft  violent  convi^Ifions 
of  the  whole  body ;  and  it  is  well  known,  from  other  circum- 
(lances,  that  thefe  produce  the  greateft  irritation  upon  th^ 
cellular  texture.  Without  entering  into  any  further  elucida- 
tiooy  every  one  will  eafily  conceive  the  'great  importance  of 
thefe  ideas  in  the  explanation  of  many  pnyfiological  and  pa« 
thological  phaenomena. 


LIV.  Letter  from  Dr.  Barton /o  Pro/ir^r  Zimmerm  a  nn, 
on  the  fafcmaiing  Faculty  whub  has  been  afcrihed  to  the 
Rattitfnake^  and  other  American  tierpents, 

[ConcKidcii'from  p.  ao».] 


A 


FTER  quoting  Mr.  Michaelis's  obfervations,  which  I 
have  already  noticed,  Mr.  Blumcnbach  has  the  following 
word^; — '*  1  would,  however,  add  another  mode  of  explana- 
tion from  Dr.  Barton's  work  itfelf,  where  he  aiTures  us  that 
the  refuli  of  his  inquiries,  whether  tlie  rattlefnake  creeps  up 
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trees  or  not,  induces  him  to  believe  the  latter  to  be  the  cafe» 
The  rattlefnake,"  Mr.  Blumenbach  continues,  *'  is  alfo  one 
of  the  lazieft  of  all  the  ferpent  tribe;  under  thefe  circum- 
flances  it  feems  very  natural  that  fuch  a  lazy  animal  (liould 
be  endowed  with  tne  fafciuating  power  of  bringing  down 
from  trees  fmall  animals,  which  otherwife  would  have  no- 
thing to  fear  from  a  fnake  that  cannot  creep  upwards/' 

It  is  true,  as  I  have  aflTerted,  that  the  rattleinake  is  one  of 
the  mod  fluggifh  fpecies  offerpents;  and  further  inquiries 
have  confirmed  me  in  my  former  opinion,  that  this  ferpenl 
does  not  climb  up  trees.  But  if  Mr.  Blumenbach  had  re- 
collected what  I  have  fo  particularly  faid  on  the  fubjefi  of 
the  nidification  of  our  birds  *,  he  would  not,  I  prefume, 
have  imagined  that  it  is  at  all  neceifary  that  the  ferpent 
fhould  be  endowed  with  ^^  a  fafcinating  power  of  bringing 
down  from  trees  fmall  animals."  I  have  fhown  that  the 
rattlefnake  feeds  upon  bull-frogs,  which  are  never  found 
upon  trees;  upon  the  ground-fquirrdl,  which  is  moil  com- 
monly found  upon  the  ground ;  and  upon  the  fringilla  ery« 
throphthalma,  or  ground- robin,  a  fpecies  of  finch,  which 
receives  its  common  Englifb  name  from  its  being  fo  gene* 
rally  feen  upon  the  ground  t>  I  may  now  add,  that  this 
reptile  feeds  upon  young  rabbits  (lepus  americanus),  wild 
mice  of  different  kinds,  moles  (forex  aquaticus),  and  many 
other  fmall  animals,  which  it  cannot  have  much  trouble  ia 
obtaining  witliout  its  polTefSng  the  power  of  charming. 

But  although  the  rattlefnake  is,  in  reality,  a  flugeiih  rep- 
tile, it  is  neverthelefs  an  animal  of  more  a£tivity  than  Mr. 
Blumenbach  feems  to  imagine.  I  believe  it  is  true,  'as  the 
old  Indian  J  informed  Mr,  Heckeweldcr,  that  in  the  fprinjg 
feafon  thefe  reptiles  make  confiderable  journeys  from  their 
dens  in  fearch  of  food.  I  know  jt  to  be  a  fact,  that  they 
fwim  acrofs  flreams  of  water,  and  even  over  large  rivers.  It 
id  obferved  by  the  hunters  and  others,  that  the  rattlefnake 
fwims  fader  than  it  moves  on  the  land.  Indeed,  it  feems 
to  run  upon  the  furface  of  the  water.  It  is  very  probable 
that  in  thefe  watery  peregrinations  it  may  occafionally  have 
opportunities  of  catching  certain  kinds  of  fifh.  But  this  is 
a  mere  conjecture,  which  at  prefent  I  am  incapable  of  fup- 
porting  by  any  decided  fail. 

I  have  obferved  in  my  memoir,  that  **  among  the  Indians 
of  South  America  I  do  not  find  any  traces  of  the  notion  tb^t 
ferpents  can  fafcinate  other  animals*"    Mr.  Blumenbachj 

A   Memoifi  &c.  pages  50,  51,  51,  53.       t  IW^-  P®gc8  63  and  64. 

J  Sec  page  31. 
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however,  informs  us,  that  Dobiii(hofier.airerts,  in  his  Hiltery. 
of  the  Abipons,  *'  that  all  the  Spaniards  and  Indians  in  that 

{»art  of  Paraguay  unanimoufly  aicribc  a  like  property  to  the 
nake  called  ampalabat."  I  alfo  find  that  Dr.  Bancroft  has 
mentioned  the  fafcinating  power  of  a  large  but  innocuous 
fpecies  of  ferpent  which  inhabits  Guiana*, 

I  was  ignorant  of  thefe  hAs  when  I  printed  my  memoir ; 
and  now  that  they  are  known  to  me,  they  do  not  appear  to 
be  of  much  confequence.  They  certainly  do  not  prove  that 
ferpents  are  endowed  with  the  power  ot  fafcinating.  It  is 
not  by  any  means  afcertained  that  the  Abipons  have  not  de- 
rived the  notion  from  the  Europeans,  with  whom  they  have 
been  long  acqr.ainted. 

Since  the  publication  of  my  memoir  I  have  been  able  to 
make  a  more  complete  colle£lion  of  the  fentiments  of  the 
North  American  Indians  on  the  fubjed.  I  am  led  to  be- 
lieve, that  it  is  far  from  being  the  general  opinion  among 
thefe  people  that  the  rattlefnake  is  endowed  with  the  faculty 
of  charming.  I  cannot  in  any  other  way  fo  firikingly  (how 
the  notions  of  the  Indians  on  the  fubjc^,  as  by  extrading 

J^art  of  a  very  curious  manufcript  which  I  received  from  my 
riend  Mr.  John  Heckewelder :— *'  Having  oueftioned  In- 
dians a  number  of  times  with  refpe&  to  {nakes  having  the 
power  of  charming,  and  always  bemg  anfwered  in  the  nega- 
tive, I  was  at  length  defired,"  fays  Mr.  Heckewelder,  "  to 
give  the  reafon  the  white  people  had  for  believine  fuch  a 
thing ;  which  not  being  fatisfa&ory,  Pemaholend  f  declared : 
^  The  rattlefnake  obtams  its  food  merely  by  (lynefs,  and  a 
perfevering  patience.  It  knoweth  as  well  where  to  watch 
for  its  prey  as  a  cat  does,  and  fucceeds  as  well.  It  has,  and 
retains,  its  hunting  grounds.  In  fpring,  when  the  warm 
iK^eather  fets  in,  and  tne  .woods  feem  alive  with  the  fmaller 
animals,  it  leaves  its  den.  It  will  crofs  a  river  and  go  a  mile 
and  further  from  its  den  to  the  place  it  intends  to  mend  the 
fummer ;  and  in  fall,  when  all  the  young  animals  bred  this 
feafon  are  become  ftrong  and  adtive,  fo  that  they  are  no  more 
fo  eaiily  overtaken  or  caught,  it  directs  its  courie  back  again^ 
|o  its  den,  the  fame  as  a  hunter  does  to  his  camp. 

**  *  The  while  people,'  continued  Pemaholend,  *  probably 
have  taken  the  idea  of  this  fnake  having  the  power  of  charm^ 
^ng  from  a  tradition  of  our;  (the  Indians),  which  our  fore- 
fathers have  handed  down  to  us,  from  many  hundred  years 

•  An  F.lTay  on  the  Natural  Hii^ory  of  Guiana,  &c.  p.  105:  London 
1769.  Mr.  Stedman,  a  late  writer,  pofuivdy  denies  the  txilUnce  of  this 
iaiciDating  power  in  the  aboma,  the  ferp^iit  mentioned  by  Dr.  BancfcdFt. 

f  An  aged  ^d  much  ircipe^ed  Dtlawacc  Indian. 
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Intck,  and  long  before  ever  the  white  people  caprie  into  this 
country.  Then  (they  tell  us)  there  *[i;as  luch  a  fnake^  and 
a  rattlefnake  too ;  but  then  there  was  only  ibis  one  fnake 
which  had  this  power,  and  he  was  afterwards  deftroyed ;  and 
fince  that  time  it  hath  never  been  faid  that  any  other  of  thq 
kind  had  made  its  appearance/  " 

The  whole  of  this  tradition^  as  related  by  Pemaholend;^  i$ 
in  my  poiTeffioii.  It  is  a  very  curious  piece  of  American 
mythology,  and  will  be  publimed  at  large  in  another  place^ 
perhaps  m  my  Fragments  of  the  Natural  Hiftory  of  Penn- 
iylvanta.  It  is  a  new  proof  of  my  afiertion,  **  that  the  my- 
thology^  or  fuperftitious  religion,  of  the  Americans  is  a  frag- 
ment of  that  mythology  whofe  range  in  Afia  and  in  Africa 
has  been  fo  extenfive  *.*  But  this  tradition  is  intereftjng  m 
the  difcuflion  of  the  queftion  in  which  I  am  now  engaged* 
It  plainly  (hows  that  the  Indians  do  not  in  general  fuppofe 
that  the  rattlefnake  is  gifted  with  the  faculty  of  charming; 
and  it  renders  it  iUll  more  doubtful  that  the  whites  derived 
this  notion  from  the  Indians. 

The  Indians  are  fo  far  from  believing  in  the  exidence  of 
this  faculty  in  fnakes,  that  the  worthy  gentleman  from  whom 
J  received  the  tradition  which  I  have  juft  mentioned,  aflures 
me  that  be  would  be  unwilling  in  future  to  trouble  them  with 
any  further  inquiries  on  the  fubjed,  as  the  fure  reward  oif 
the  pains  of  inquiring  is  a  laugh  at  the  eafy  credulity  of  the 
Whites.    I  may  here  add,  what  I  have  mentioned  in  my 
memoir,  that  Mr.  William  Bartram  never  underftood  that 
the  nations  of  Indians  among  wh6m  he  travelled  had  any 
idea  of  the  fafcinating  power  of  fnakes  f  •    Among  other 
Indians  Mr.  Bartram  vifited,  with  the  zeal  and  knowledge 
of  a  naturalift,  the  nations  of  Eaft  and  Weft  Florida.     As 
this  ingenious  and  amiable  gentleman  believes  that  ferpents 
can  charm  other  animals,  there  will  be  no  fufpicion,  among 
candid  people,  that  he  has  concealed  the  opinions  of  the  In- 
dians on  the  fubje£t. 

I  think  I  have  now  confidered  every  eiTential  part  of  Mr. 
Blumenbach's  remarks  on  my  memoir,  I  have  little  doubt 
that  this  itiuftrious  profelTor,  who  is  not  lefs  candid  than  he 
is  learned  and  ingenious,  will  give  to  the  new  fa£ts  which  I 
have  adduced  all  the  confideration  which  they  merit.  What 
is  the  proportion  of  that  confideration  I  muft  leave  it  with 
you  and  other  able  judges  to  decide.  In  the  meanwhile  I 
am  not  a  little  flattered  that  one  of  my  earlieft  eflays  in  na- 

Jural  hiftory  has  folicited  fo  much  of  the  attention  ot  the  phi- 
ofophers  of  Europe. 

f  A  Memoir,  &c.  p.  1 6— Note.  f  Ibid.  p.  14^ 

You 


J 


%g$  On  ihefafcinating  Faculty  afcrihed  to   ' 

You  inform  me,  that  my  explanation  of  the  fappofed  faf« 
cinating  faculty  of  ferpents  is  adopted  by  many  of  your  na- 
turalifts.  This  is  pleaun^  to  me.  Indeed,  fuch  is  our  felfifh- 
nefs,  that  I  fear  I  mould  have  feh  fomewhat  gratified  to  learn 
that  the  theory  had  been  adopted,  though  I  myfelf  had  re-» 
linquifhed  it.  But  I  aflure  you  that,  as  yet,  I  have  feen  no 
caufe  to  relinquifli  it.  On  the  contrary,  I  poflefs  a  ereat 
body  of  additional  fa6ls  in  fupport  of  it.  Thefe  fads  will  be 
carefully  adduced  in  that  part  of  my  Fragments  which  is  in- 
tended to  comprife  the  hiftory  of  the  amphibia  of  Pennfyl- 
vania. 

In  my  native  country  the  explanation  which  I  havfe  of- 
fered has  been  adopted  by  many  perfons.  But  there  are 
others  who  dill  believe  in  the  exigence  of  a  true  fafcinating 
faculty  in  the  rattlefnake  and  other  ferpents.  What  change 
time  and  further  attention  to  the  fubje£i  may  accomplifli  m 
them,  I  know  not.  But  why  fliould  we  expe£l  to  make  all 
philofophers  converts  to  our  opinions  ?  Almoft  every  phae- 
nomenon,  almoft  every  fa6l  in  nature,  feems  to  admit  of  aa 
explanation  upon  more  than  one  principle.  The  fiream  of 
inquiry  is  often  diverted  by  trifling  circumftances  into  very 
oppofite  diredions.  Prejudices,  or,  to  name  them  by  a 
iniidef  phrafe,  the  earlier  biafles  of  our  minds,  frequently 
detain  us,  in  the  invedigations  of  fcience,  in  a  long  and 
pleaflng  reign  of  tyranny.  Our  firft  love  is  (aid  to.  be  the 
flrongeft.  Our  firft  principles  in  fcience,  in  religion,  and 
in  politics,  are  often  adhered  to  with  the  extreme  of  pertina- 
city. He  who,  turned  of  fifty  years  of  age,  relinqui(hes  a 
favourite  error,  has  infinitely  more  merit  than  the  world  may 
be  willing  to  allow  him. 

I  beg  you,  fir,  to  make  what  ufe  of  this  letter  you  may 
think  proper.  If  it  (hall  add  any  thing  to  the  dock  of  your 
knowledge  on  the  fubje6l;,  or  if  it  ftall  lerve  to  amufe  you  iu 
an  hour  of  leifure,  I  Ihall  feel  highly  gratified. 

Be  adured  that  I  am,  witn  very  great  refpeA^ 
Dear  fir,  your  faithful  and  obliged 
fervant  and  friend, 

Benjamin  Smith  Baktoi^. 

postscript. 

I  BEGAN  this  long  letter  on  the  very  day  that  I  firft  faw 
Mr.  Blumenbach's  remarks  in  Tilloch's  Magazine.  1  had 
not  finifhed  it  before  I  received  a  copy  of  the  original  publica- 
tion of  the  profefTor.  In  the  conclufion  I  find  he  urges  me 
to  extend  my  inquiries  into  the  real  ufe  of  the  crepitaculwn 
Cauda,  or  rattle  of  the  crotalus.    This  is  certainly  a  quedion 
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xnrorthy  of  the  attention  of  American  naturalifts,  who  enjoy 
the  beft  opportunities  of  inveftigating  the  fubjeft.  I  am, 
indeed,  inclined  to  think  that  we  are  not  yet  acquainted  with- 
the  real  or  exclufive  ufe  of  the  rattle  of  the  crotalus.  That 
it  was  given  to  this  reptile  to  warn  man  and  other  animals  of 
a  dangerous  enemy,  does  not  appear  a  futHcient  explanatioa 
of  the  ufe  of  the  organ.  Many  ferpents  whofe  poiion  is  not 
lefs  deleterious  than  that  of  the  rattlefnake,  are  entirely  de- 
(litute  of  any  apparatus  like  the  crepitaculum  of  this  reptile. 
Befides,  we  have  feen  that,  when  mod  intent  upon  obtaining 
his  prey,  the  rattlefnake  keeps  his  rattle  ftill.  This  would 
feem  to  (how  that  it  was  not  defigned  to  terrify  its  enemies. 
Indeed,  it  is  highly  probable  that  one  reafon  why  the  rattle- 
fnake fo  frequently  fucceeds  in  capturing  animals  is,  becaufe 
he  makes  no  noife,  and  therefore  furpriles  his  prey. 

I  do  not  doubt  that  the  crepitaculum  of  the  rattlefnake  is 
an  orsan  of  very  eflential  importance :  but  I  muft  fay  that  it 
has  always  been  deemed  of  more  importance  than  it  can  yet 
be  (hown  to  be.  Thus  it  has  been  faid  to  give  an  unerrmr 
indication  of  the  age  of  the  reptile.  In  this  refpeft  it  is  a  le» 
fure  criterion  than  has  been  generally  imaginea.  It  is  a  faft 
which,  I  believe,  has  entirely  efcaped  the  notice  of  all  the 
writers  on  the  natural  hiftory  of  this  reptile,  that  the  rattles 
are  formed  before  the  exclunon  of  the  young  ones  from  the 
uterus.  Towards  the  latter  end  of  Auguft  a  number  of  female 
rattlefnakes  were  opened.  The  young  animals  were  about 
five  inches  long,  and  about  the  thicknefs  of  a  fmali-fized 
goofe-quill :  the  fcales  were  formed  fo  as  to  be  viiible  to  the 
naked  eye ;  the  head  very  large,  and  the  fanes,  though  of  a 
fomewhat  gelatinous  confidence,  were  (haped,  and  didindly 
vifible.  The  rattles  were  fo  far  formed  that  three  bells  could 
be  plainly  difcemed;  and  this  was  the  cafe  in  more  than  fixty 
in  dances.  Hence  it  is  evident,  that  when  they  are  excluded 
from  the  womb  the  young  animals  have  at  lead  three  rat- 
tles. After  this,  I  believe,  they  generally  acquire  two  bells 
every  year.  Yet,  in  one  indance,  a  ra^Iefnake  *  has  been 
known  to  acquire  four  bells  in  the  term  of  a  year.  I  may 
add,  that  the  bells  are  liable  to  be  lod :  they  are  fometimes 
broken,  and  it  is  not  improbable  that  they  wear  out. 

I  am  fometimes  almod  inclined  to  think,  with  your  learned 
and  eloquent  countryman  Mr.  Herder,  that  **  natural  hif- 
tory  has  reaped  no  advantage  from  the  philofophy  of  final 
caufes.''  And  yet  without  an  inquiry  into  the  ultimate  in- 
tentions of  nature^  what  is  natural  hidory  ?    A  barren  wade 

*  Id  the  Mufeum  of  Mr.  Peale. 
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of  uneonneded  fads.  Speculations,  which  too  often,  in* 
deed,  proceed  from  indoient  philofophers,  are  neceflTary  to 
render  natural  hidory  an  agreeable  and  even  ufeful  fcience. 
We  are,  moreover,  fometimes  able  to  difcover  the  final  caufe 
or  intention  of  nature  in  her  operations.  And  as  to  the  tifut 
faftium,  every  philofopber  niuft  confefs  that  this  is  a  Quef- 
tion  which  ought  never  to  be  neglefled.  It  is  a  kind  of  foul 
to  the  fcience  of  anatomy.  It  is  exceedingly  to  be  regretted, 
(lowever,  that  we  are  fo  often  at  a  lofs  to  determine  the  uFes 
of  parts  even  where  the  forms  and  flru6bure  of  thefe  parts  are 
well  known  to  us.— rBut  let  us  not  defpair.  Nature  intends 
to  reveal  to  us  many  things  (precious  m  their  kind),  which 
^re  now  entirely  unknown  to  us.  Phyiiology  will,  in  time, 
aflume  one  of  tne  higheft  ftatioi^s  in  thp  range  of  fare  as  well 
as  fplendid  fcience^. 
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lands  of  Scotland  \   ptade  by  the  Oonmand  of  the  Rigb$ 

Honourable  the  Lofds  Ckmimiffioners  of  bis  M^jeRys  Trea^ 

fury  in  tbe  Autumn  of  i8oa.     £^  THOMAS  iEtfQBCij 

(Jivil  Engineer,  Edinburgh,  F^U.S^ 

IMT  ^PRDS, 
N  reporting  upqn  the  furvey  I  made  in  Scotland,  in  obe^ 
dience  to  the  ii^ftru6tions  I  had  the  honour  of  receiving  from 
your  lordfhips,  dated  the  iftof  July  i8oa,  I  find  the  bufineft 
may  be  mod  conveqie^itly  arranged  under  th^  following 
heads : 

I.  What  regards  rendering  thp  interoourfc  of  the  countrjr 
more  perfed,  by  means  of  bridge  and  ro^ds. 

II.  Afcertalnmg  various  circui^ftances  relative  to  the  Ca- 
ledonian canal,  efpecially  with  reeard  to  the  fupplies  of  water 
on  the  fummit  level,  and  the  beft  communications  from  this 
canal  to  the  fifbing  locks  at  the  back  of  the  Ifle  of  Skye. 

III.  The  means  of  promoting  the  fiiheries  oq  th^  ^af^  and 
weft  coafts. 

IV.  The  caufes  of  emigration,  and  the  m^ans  of  prevent^ 
ing  it. 

V.  Improving  the  means  of  intercourfc  between  Great 
Britain  and  the  northern  parts  of  Ireland ;  particularly  as  to 
the  bridges  and  roads  between  Carlifle  and  Fort  Patrick,  and 
alfo  the  harbour  of  Port  Patrick. 

Under  each  of  thofe  heads  are  comprehended  fubjeda 
highly  d^ferving  the  aUentioa  of  government;  th«  more 
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th<^  are  inveftigated,  the  more  important  they  will  appear^ 
ana  the  public  will  become  more  fully  convinced,  that  .the 
general  mterefts  of  the  Britiih  empire  are  extenfively  con* 
neAed  with  the  feveral  improvements  which  are  mentioned 
in  your  lordfliips'  inftrudions. 

Of  Bridges  and  Roads. 

The  obdacles  which  at  prefent  obftru£l  the  communica« 
ttons  in  the  north  of  Scotland  are  numerous  and  well  known^ 
not  only  to  the  inhabitants,  but  to  every  perfon  who  haa 
travelled  through,  or  even  inquired  into  the  (late  of^  the 
counfi^. 

Previous  to  the  year  174a,  the  roads  were  merely  the  tracks 
of  black  cattle  and  horfes,  interfered  by  numerous  rapid 
ftreams,  which  being  frequently  fwoln  into  torrents  by  heavy 
rains,  rendered  them  dangerous  or  impaflable.  The  military 
roads,  which  were  formed  about  tliis  time,  having  been  laid 
out  with  other  views  than  promoting  commerce  and  indudry, 
are  generally  in  fuch  directions,  and  (b  inconveniently  deep 
as  to  be  nearly  unfit  for  the  purpofes  of  civil  life;  and  in 
thofe  parts  where  they  are  tolewbly  acceffible,  or  where  roads 
have  nnce  been  formed  by  the  inhabitants,  the  ufe  of  them 
is  very  much  circumfcribed  from  the  want  of  bridges  over  ' 
fome  of  the  principal  rivers. 

The  general  connections  of  the  country  may  be  ftated  af 
leading  from  Edinburgh  to  the  north  and  north-weft  coun- 
ties, by  means  of  one  road  through  the  Highlands,  and  by 
another  along  the  eaft  coaft  and  fouth  (hore  of  the  Murray 
Frith  to  the  town  of  Invernefs,  and  from  thence  through 
Beauley  and  Dingwall,  to  Tain  in  Rofs-iliire.  From  Glafgow 
and  Greenock,  the  communications  by  land  are  through 
Argylefliire,  to  the  weftern  parts  of  Invernefs  and  Rofs-lhire, 
and  to  the  fliores  oppofite  the  whble  of  the  Hebrides.  There 
is  an  important  communication  from  Invernefs  weftwardy 
acrofs  the  country  to  Fort  Auguftus  and  Fort  William,  and 
from  Fort  Auguftus  there  are  juft  the  veftiges  remaining  of 
what  was  once  a  military  road  to  Bernera,  oppofite  the  back 
of  the  Ifle  of  Skye. 

In  confidering  thefe  lines  of  roads,  it  appears  moft  regular 
to  be^n  on  the  oorders  of  the  improved  country,  and  near  to 
the  ieats  of  commerce  and  induftry.  In  proceeding  from 
Edinburgh  northwards,  by  the  ea(t  coaft  and  Moray  Frith 
to  Invernefs,  or  through  the  central  Highlands  to  the  fame 
place,  and  from  thence  to  Tain  on  the  Dornoch  Frith  in 
•Ko(s-(hire,  we  find  the  communications  intercepted,  and  we 
learn  that  accidents  frequently  happen  from  the  want  of  a 
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bridge  over  the  river  Tay,  at  Dunkeld,  in  Perthihire ;  an-* 
other  over  the  river  Spey,  at  Fochabers,  in  Bamfishire;  a 
thhrd  over  the  river  Beauley,  in  Invemefs-fhire ;  and  a  fourth 
over  the  river  Cunon^  near  Dingwall,  in  Rofs-ftire.  Thefe 
rivers  are  large,  and  at  prefcnt  are  all  croflfed  by  means  of 
ferry-boats. 

At  Dunkeld  the  river  Tay  is  deep  and  broad,  and  there 
is  reafon  to  expe£t  the  foundations  will  be  expenfive,  the  bed 
of  the  river  at  and  for  a  great  di  (lance  above  and  below  the 
town  being  compofed  of  alluvial  earth  and  gravel.  The  beft 
fituation  for  a  bridge  is  a  little  below  the  lower  ferry ;  at  thid 
place  there  is  a  ftraight  reach  of  the  river,  and  in  winter  the 
ice  is  broken  by  pafling  over  a  ford  nearly  oppofite  the  mouth 
of  the  river  Bran.  This  (ituation  will  alfo  conneft  with  th6 
improved  lines  of  road  which  are  propofed  to  be  made  on 
each  fide  of  the  river.  It  is  probable  that  a  flat  rubble  ftone 
will  be  got  near  the  flate  quarries,  which  are  within  a  (hort 
diftance  of  the  place.  Freedone  of  a  durable  quality  is  to  be 
had  near  Dundee :  it  may  be  brought  by  water  carriage  to 
Perth,  and  from  thence  by  land  to  Dunkeld. 

Under  all  thefe  circumftances  the  expenfe  would  be  confl- 
derablc ;  and,  taking  into  account  the  uncertainty  of  the 
foundations,  the  amount  cannot  be  flated  at  lefs  than 
15,0001. 

The  two  ferries  which  are  now  at  Dunkeld  belong  to  hisi 
grace  the  duke  of  Athol ;  he  has  authorized  me  to  ftate,  that 
if  government  will  defray  one-half  the  expenfe  of  a  bridge, 
he  will  advance  the  other  half;  that  he  will  give  up  his  m« 
tereft  in  the  ferries,  if  in  lieu  thereof  a  reafonable  toll  be  put 
upon  the  bridge,  in  order  to  liquidate  the  capital  advanced 
by  the  duke :  after  this  has  been  accomplifhed,  with  a  fmall 
furplus  to  anfwcr  the  repairs,  the  bridge  ever  after  to  remain 
free  of  toll. 

This  feems  a  very  reafonable  and  juft  mode  of  defraying 
the  expenfe:  the  (afety  and  accommodation  would  be  lo 
great,  tnat  no  perfon  travelling  that  road  could  objeft  to  pay- 
ing the  fame  toll  for  a  fafe  and  convenient  bridge  which  at 
prefent  is  paid  for  a  dangerous  and  inconvenient  ferry-boaf, 
efpecially  when  there  Will  be  a  certain  profpeft  of  having  a 
bridge  free  of  toll  in  a  few  years. 

This  bridge  is  of  the  firft  importance  to  the  Central  High- 
lands ;  it  would  accommodate  a  creat  diAri6i  of  that  country, 
and  at  the  fame  time  facilitate  the  communication  with  tibe 
North  Highlands. 

The  river  Spey  is  alfo  rapid  and  deep,  bein?  the  drain  of 
a  great  extent  of  mountainous  country,  where  tnere  is  much 
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rain.  It  is  of  courfe  a  very  dangerous  ferry.  This  fefry  is 
on  the  great  coaft  road  caftward  from  Invernefs  and  Fort 
George,  through  the  towns  and  cultivated  country  in  Mur- 
ray and  BanflT-ihires,  from  whence  it  paffes  through  Frafer* 
burgh  and  Peterhead  to  Aberdeen. 

Another  branch  of  road  alfo  ftrikcs  off  at  Fochabers,  oil 
the  Spey,  and  pafles  by  Huntly  and  Inverury  to  Aberdeen. 

The  neceflity  of  having  a  oridge  over  tne  Spey  at  this 
place  became  fo  urgent,  that  his  grace  the  duke  of  Gordon 
oegan  a  fubfL-riplion  in  the  adjacent  country  in  order  to  raife 
a  part  of  the  money  neceflary  10  defray  the  expenfe  of  a 
bridge ;  his  grace  fet  a  liberal  example,  and  it  has  been  fol- 
lowed by  moft  of  the  gentlemen  in  that  part  of  the  country. 
In  confequence  of  this  exertion,  a  contraft  has  been  entered 
into,  and  fome  fteps  have  been  taken  towards  carrying  this 
ufeful  work  into  execution ;  but  unlefs  government  will  ^ant 
an  aid  equal  to  one-half  the  expenfe,  the  works  muft  ftill  be 
left  unfinifhed,  and  unfit  for  the  purpofes  intended. 

The  fituation  fixed  upon  for  this  bridge  is  adjacent  to  the 
ferry  and  town  of  Fochabers.  At  this  place  a  rock  pafles 
quite  through  the  river,  at  about  from  eight  to  ten  feet  oeiow 
the  furface  of  ordinary  low  water;  and,  as  far  as  I  could 
iearn,  it  is  the  only  place,  unlefs  at  a  great  didance  up  the 
country,  where  the  rock  paffes  quite  through  the  river.  On 
thefe  accounts  it  was  judicious  to  prefer  it  for  the  fituation 
of  the  bridge ;  and  it  was  fortunate  this  happened  precifely 
in  the  line  of  the  prefent  road. 

As  one-half  of  the  expenfe  will  be  raifed  by  fubfcription 
in  the  neighbourhood,  if  government  will  defray  the  other 
half,  I  underftand  it  is  propofed  that  the  bridge  rfiall  be  free 
of  toll.     The  expenfe  cannot  be  ftated  at  lefs  than  12,000  L 

I  have  made  plans  and  fe£tions  for  both  thofe  bridges.  On 
account  of  their  being  fo  nearly  conne6led  with  the  feats  of 
the  two  before-mentioned  noblemen,  1  have  introduced  more 
decorations  than  what  are  abfolutelv  neceffary  for  common 
road  bridges.  This  extra  expenfe  will  not  amount  to  much ; 
but  whatever  it  is,  I  propofe  it  fliall  be  defrayed  by  thofe  no- 
blemen.      •  . 

I  laft  year  produced  plans  and  eftimates  for  the  bridges 
over  the  rivers  Beauley  and  Conon  :  I  have  again  examined 
the  propofed  fituations,  and  perceive  that,  on  account  of  the 
uncertainty  of  the  foundations,  and  the  alteration  which  muft 
be  made  in  Tome  parts  of  the  beds  of  the  rivers,  it  will  be 
neceffary  to  take  tne  expenfes  of  each  bridge  at  5000I.  inftesid 
of40ool. 

Tbefe  two  bridges  are  greatly  wanted^  in  order  to  facilitate 
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the,  eommuDicattons  with  Rofs-fhtre,  Sutherland,  and  Caith-^ 
nefs ;  they  are  equally  fo  for  the  north- wefl  coaft  of  the  main 
land,  and  the  northern  parts  of  the  Hebrides;  they  are  the 
roots  from  which  a  great  number  of  branches  of  roads  are  to 
proceed,  which  are  neceflary  for  the  improvement  of  the 
country  and  the  exteniion  of  the  fiflieries. 

Before  entering  upon  the  confideration  of  the  roads  to  the 
north  of  the  line  of  the  Caledonian  canal,  it  is  neceffary  to 
fpeak  of  the  communications  from  Glafgow  and  Greenock 
.by  Argylefhire  to  Fort  Williami.  From  diafgow  there  is  aU 
ready  a  road,  which  pafTes  through  Dumbarton  up  the  weft 
fide  of  Loch  Lomond^  by  the  upper  ends  of  Loch  Long  and 
Loch  Fyne  to  Inverary.  From  Greenock,  by  crofEng  the 
frith  of  the  Clyde,  there  is  a  road  which  pafTes  up  the  eaft 
fide  of  Gare  Loch  and  Loch  Long,  and  joins  the  road  to 
Inverary  ^\.  the  top  of  Loch  Long.  From  Inverary  there  is 
one  road  which  paflfes  the  upper  end  of  Loch  Awe,  and  an- 
other which  crones  that  loch  by  a  ferry  at  Port  Sonachan } 
.and  thefe  roads  unite  at  Bunawe,  on  the  banks  of  Loch 
Etive.  From  Bunawe  the  road  is  already  made  to  Oban, 
.and  a  branch  croflcs  Loch  Etive  and  pafles  along  the  fouth 
fide  of  the  Linnhe  Loch  and  Loch  £il  to  Fort  William. 
Between  Bunawe  and  Fort  William  there  are  three  ferries, 
fOver  arms  of  the  fea^  which  running  many  miles  into  ths 
land^  cannot  well  be  avoided :  in  other  refpeSs,  the  commu- 
nication from  Glafgow  and  Grenock,  thus  far,  is  tolerably 
good.  The  Highland  Society,  in  the  excellent  report  to 
which  I  ihall  frequently  have  occafion  to  refer,  and  which 
may  be  found  in  the  appendix*,  have  pointed  out  a  new  line 
of  road  from  the  north  fide  of  the  Frith  of  Clyde,  nearly 
oppofite  to  Greenock,  to  be  carried  to  the  Bay  of  Strachan 
;upon  Loch  Fyne:  this  would  be  a  very  direct  line  from 
Greenock  to  Inverary,  but  it  would  be  uibjed  to  two  fer- 
,ries,  and  it  feems  doubtful  whether  this  inconvenience  would 
Xioi  overbalance  the  additional  diftance  round  the  upper  end 
of  the  lochs;  at  leaft^  as  there  is  already  a  very  good  com- 
munication by  this  road,  it  feems  moft  prudent  to  attend  to 
the  other  more  necefiary  portions  of  road  before  this  is  un- 
dert^en.  • 

From  Fort  William  it  will  be  very  advifeable  to  improve 
and  extend  the  ro^d  which  pafles  along  the  north  fide  of  the 
portion  of  Loe6  £il  which  turns  from  Fort  William  to  the 
^weft;  and  to  carry  it  from  thence  acrofs  the  ufsper  end  of 
Loch  Shiel,  through  Arrafaig  to  Morer,  as  defcribed  in  th« 

^  This  ibali  appear  in  our  next  Number. 
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rtport  of  the  Highland  Society.  This  would  open  a  verv  di- 
re6l  conjmunication  from  the  Clyde  to  the  filhing  lochs  at 
the  back  of  Skye,  to  Skye  itfelf,  and  to  the  iflandsofEgg, 
Rum^  Muck,  Barra,  and  South  Uift.  This  would  prove  of 
^rea(  impuirtance  to  the  fifheries  on  account  of  facilitating 
intelligence,  which  is  one  of  the  mod  neceflary  Heps  to  pro- 
mote the  fuccefs  of  this  bufinefs. 

In  the  year  1796,  Mr.  Brown,  of  Ellgin,  made  a  furvejr 
and  eftimate-of  this  road  from  Fort  William  to  Morer,  and 
fiated  the  expenfe  at  6456 1.;  iince  that  time  I  underdand 
that  about  15001.  has  been  laid  out  upon  it,  fo  that  4000 1., 
and  perhaps  fomewhat  more,  is  ftill  required  to  render  it 
perfeft. 

With  regard  to  the  improvement  of  the  roads  which  lead 
from  Fort  William  call  to  Invernefs,  there  is  one  principle 
which  in  future  o\ieht  never  to  be  loft  fight  of^  which  is,  to 
make  the  new  roads  as  near  to  the  banks  of  the  rivers  and 
lochs  as  is  pra£ticable  at  a  reafonable  expenfe.  If  the  Cale- 
donian canal  is  executed,  it  is  more  than  probable  that  many 
improvements  will  be  pointed  out  in  the  courfe  of  carrying 
on  that  great  work ;  and  it  would  be  imprudent  to  decide 
raOily  in  a  matter  which  is  fo  much  connected  with  this  na- 
tional objeft.  • 

We  now  come  to  confider  the  communications  of  the 
countries  which  lie  to  the  north  and  weft  of  the  track  of  the 
Caledonian  canal.  From  this  valley,  which  runs  from  Fort 
William  to  Invernefs,  it  is  of  great  importance  that  there 
(hould  be  lines  of  communication  with  the  Ifle  of  Skye  and 
the  fiftiing  lochs  which  lie  at  the  back  of  it ;  thefe  lines  of 
road  are  not  only  neceftary  for  promoting  the  fiftieries,  but 
are  urgently  called  for  by  the  fituation  of  the  interior  parts 
of  the  country,  where  there  are  many  fertile  valleys  which 
hitherto  have  remained  nearly  inacceflible :  it  is  incalculable 
the  lofs  which  the  public  has  fuftained,  and  are  about  to 
fuffer,  from  the  want  of  roads  in  this  country. 

From  the  bridges  of  Beauley  and  Conon,  lines  of  road^ 
from  the  fame  important  caufes,  are  wanted  in  feveral  direc- 
tions to  the  weft  coaft,  and  through  the  whole  of  the  coun- 
ties of  Rofs-fliire,  Sutherland,  and  Caithnefs.  The  outlines 
of  thofe  roads  are  well  defcribed  in  the  report  of  the  Highland 
Society  (  and  although  there  is  a  diverfity  of  opinion  as  to 
the  comparative  importance  of  fome  of  them,  as  well  as  of 
thofe  to  Skye,  yet  it  is  evident  that  they  are  all  neceflary  for 
tlie  welfare  of  tne  country. 

The  empire  at  large  oeing  deeply  interefted  in  thofe  im- 
provements, as  it  regards  promoting  the  fifiieries  and  in«* 
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creafing  the  revenue  and  populition  of  the  kingdom,  jtifti  • 
■  fies  govemmoit  in  granting  aid  towards  niakini;  roads  aHd 
bridges  in  a  country  which  mufl  otherwife  rethain^  perhaps 
for  ages  to  come^  thus  iniperfe<Stly  connedcd.  Yet  ks  the 
land-owners  in  thofe  extehfive  dillrifts  through  Which  the 
roads  would  pafs,  and  indeed  the  whole  of  the  adjoihiilg  dl- 
ftrifts  of  country,  would  enjoy  improved  tuUivatlbrt  ^hd  pAf- 
turage, 'increafed  incomes,  and  all  the  bleffings  which  ^re  to 
fae  derived  from  a  facility  of  Intercburf^,  it  is  berlairtly  jlift 
that  they  fliould  conlribute>  ftiare  wilh  goveHiYilfent  ih  the 
*  expenfe  of  acquiring  thofe  advantages.  1  bey  might  be  eti  • 
abled  to  do  this  without  inconvenience  tb  llie  prtefent  pof- 
feflbrs,  by  being  empowered  by  an  act  of  parliament  to  fell 
land,  or  borrow  money  upon  the  Tand,  to  thea'inou'n't  of  their 
proportion  of  the  expenfe  to  be  incurred  by  the  foiids  and 
Dridges.  This  is  reafonable,  becaufe  the  money  fo  raifed 
would  be  applied  to  improve  the  remainder  of  the  entailed 
f  ftate,  which  would  be  enhanced  in  value  tftdu^i  foniewhkt 
diminiflied  in  extent. 

The  expenfe  of  the  Tines  of  road  which  \Vere  furveyed  and 
cftimated  by  Mr.  Brown,  comprehending  the  >}v hole  of  the 
beforementioned  counties,  and  nearly  joootniles  in  length, 
did  not  amount  to  ij;o,ocx>l.  If,  therefore,  We  admit  an 
equal  Quantity  of  lines  of  road,  to  be  undertaken  kiid  com- 

f)Ieted  m  the  courfe  of  three  years,  would  require  an  annual 
upply  of  <o,cxDoI. ;  and  fuppoling  this  to  be  raifed  in  equal 
moieties  by  government  and   the   land-owners,   it  wodld 
amount  to  25,000!.  each  :  but  as  it  is  not  likely  the  whble 
could  be  brought  fo  immediately  into  operation,  it  maV, 
with  more  probability,  be  expefled  thiat  fix  years  would  be 
taken  up  in  executing  all  the  lines,  which  would  reduce  the 
annual  lupply  to  25,0001.  or  12,5001.  from  each  party.   Btit 
this  is  exclufive  of  the  four  great  bridges,  the  total  expenfe 
of  which  is  reckoned  at  37,0001. ;  if  they  were  Undertaken 
by  proper  pcrfons  they  might  be  executed  in  three  years, 
•  which  would  require  an  annual  fupply  of  12,3331*  6s.  8d.  j 
and  if  government  was  to  grant  one-half, 
It  would  be  annually       -       ;^\  6,166  13  4 
To  which  add  the  former  ii>500    o  o 

/.  18,666  13  4 
Speaking  therefore  generally,  \\  government  w'as  difpofed 
to  encourage  thefe  plans  of  improvement,  and  would  agree  to 
advance  20,oool.  in  each  of  the  firft  three  years,  and  i2,oooU 
in  each  of  the  la(l  three  years,  it  would  then  remain  with  the 
land-owners  of  the  diilridis  of  country  through  which  the 

lines 
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Iws  were  to  be  carried,  to  come  forward  with  their  furveys 
and  eftimates,  and  fubfcriptions  to  one-half  the  amount  of 
the  expenfe,  proving  at  the  fame  time,  to  the  fatisfa&ion  of 
government,  that  the  propofed  lines  would  be  of  public  as  . 
well  as  private  utility.  It  vvould  be  neceflary  alfo  to  provide 
that  the  works  Oiould  be  fubftantially  executed,  and  that  the 
land-owners  or  others  interefted  fhould  always  lay  out  a  cer- 
tain fum  before  government  advanced  an  equal  moiety. 

Means  (hould  he  provided  for  the  maintenance  of  the  roads 
and  bridges  after  they  have  been  completed;  and  for  this 

f^urpofe  there  fhould  either  be  a  fund  rclerved,  or  a  fmall  toll 
aici  on,  to  go  in  aid  of  the  ftatute  labour  of  the  country.  A 
very  important  confideration  alfo,  is  the  ere£iing  and  main- 
taining proper  inns  upon  the  roads. 

Several  of  the  houfes  which  were  built  by  government 
upon  the  military  roads,  are  Ariking  inftances  of  the  necef- 
fity  there  is  of  giving  the  people  who  are  to  keep  the  inns 
Something  elfe  to  depend  upon  oefides  what  arifes  from  fup- 
plying  travellers ;  there  (hould  be  fome  land  attached  to  the 
houfe,  at  a  rent  to  be  fettled  by  reference.  I  am  not  prepared 
to  fay  what  the  quantity  fliould  be,  or  of  what  particular  de- 
fcription;  it  is  at  prefcnt  fufficient  to  point  out  the  principle. 

Upon  the  whole,  as  far  as  regards  the  bridges  and  roads,  I 
can  nave  ho  hefitation  in  dating,  that  thc^y  are  of  the  greateft 
moment  for  promoting  the  improvement  of  the  country,  and 
for  perfeding  the  connections  with  the  fifliing  lochs  and  the 
Hebrides  5  and  I  fliall  hereafter  endeavour  to  explain  my  rea- 
fon  for  thinking  that  fome  fhare  of  the  e];nigrations  is  to  be 
attributed  to  the  want  of  proper  communications. 

Naval  Stations. 

Before  entering  upon  the  fubjed:  of  the  Caledonian  canal 
it  will  be  proper  to  obferve,  that  I  again  examined  the  Bay 
of  Cromarty,  and  have  procured  fome  more  information  re- 
fpe6ling  it  and  the  Murray  Frith. 

Mr.  Henderfon,  the  refident  cuftom-houfe  officer,  a  man 
of  ref|)e&ability,  has,  at  my  defire,  afcertaioed  the  depth  of 
water  in  the  wells,  and  alfo  what  quantity  flows  from  a  fpriog 
about  half  a  mile  from  the  town.  From  this  letter  it  appears, 
that  at  the  depth  of  twenty  feet  from  the  furface  of  the  plain 
upon  which  the  town  ftands,  there  arc  four  ^et  of  water  iu 
their  wells;  when  at  Cromarty  I  learned,  that  at  high  fprings 
this  water  is  brackiOi,  but  it  is  generally  ufed  for  waihing, 
and  other  domeftic  purpofes.  At  the  difiance  of  about  hdf 
a  mile  from  the  town  tnere  is  a  fine  fpring,  which  was  dif-* 
•overed  by  the  late  Mr.  Rofs  during  his  ineff^^ual  attempt 
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to  find  coal :  from  this  circumftance  if  is  called  the  Con! 
Well.  This  fpr'mg  produces,  on  an  average,  upwards  6f 
twenty  hogftieads  of  water  in  an  hour;  this  water  tnijrht 
be  collefted  into  a  refervoir  at  a  fmall  cxpenfe ;  from  tnis' 
refervoir  it  might  be  brought  to  the  (hore,  which  is  a  fhort 
diftance,  in  pipes,  and  by  means  of  hofe  run  into  caflcs  in  a 
fhip's  boat:  to  proteft  the  boais,  a  fmall  pier  might  be 
formed  at  this  place. 

Captain  Duff,  of  the  royal  navy,  who  is  well  acquainted 
with  the  country,  and  has  navigated  the  Moray  Frith  in  a 
frigate,  has  been  fo  obliging  as  to  rcfolve  fome  queries  which 
I  took  the  liberty  of  tranfmitiing^  to  him  through  his  brother- 
in-law  colonel  Dirom.  Captafn  Duff  confirms  the  general 
report  of  the  excellence  of  rlie  Bav  of  Cromartv,  and  tlie  en- 
trance to  it ;  his  opinion  rcfpc<5ting  the  navigation  of  the 
Moray  Frith  is  quite  as  favourable  as  I  have  been  led  to  ad- 
vance in  my  laft  report.  From  what  he  ftates  it  appears, 
that  even  with  a  contrary  wind  a  ftiip  of  war  could  clear  the 
headlands  in  forty-eight  hours  from  the  time  of  leaving  the 
Bay  of  Cromarty,  From  this  account,  perfons  converfant  in 
naval  affairs  will  be  able  to  judge  how  far  this  bay  would  be 
full  able  for  a  fquadron  deftined  to  watch  the  mouth  of  the 
Baltic  and  proteft  the  coaft.  It  would  be  Angularly  well  fitu- 
ated  for  convoys  to  veffels  coming  from  the  weftward  through 
the  Caledonian  canal,  and  when  returning^  with  the  fame 
trade;  after  feeing  the  merchant  (liips  pafs  Fort  George,  the 
ihips  of  war  would  be  clofe  in  with  their  own  harbour. 

As  an  aid  to  this  ftation,  the  harbour  of  Aberdeen  might 
be  made  to  receive  frigates.  This  harbour  is  not  embayed, 
and  frigates  might  fail  from  it  at  all  times.  In  my  lad  re- 
port \  dated  the  expenfc  which  would  attend  improving  thi« 
harbour,  and  I  diflinguiflied  what  extra  expenle  would  be 
required  to  render  it  capable  of  receiving  frigates,  which  ap- 
peared to  be  33,700!. 

The  magidrates  of  the  town,  by  whofe  fpirited  exertions 
feveral  valuable  improvemenis  have  already  been  effc6led, 
have  authorized  me  to  fay,  that  ihey  are  ready  to  co-operate 
with  government  as  far  as  their  circuniftances  will  admit. 
If  frigates  were  flatroncd  at  Aberdeen,  and  large  (hips  at 
Cromarty,  a  naval  prou<^^u)n  would  be  immediately  obtained 
in  that  quarter  at  a  very  moderate  expeniej  and  experience 
would  point  out  what  future  imnrovemetits  were  neccflary 
upon  this  coaft. 

From  Aherdecn,  Peterhead,  and  Fraferburgh,  a  commu- 
nic,ation  niigbt  be  kept  up  uith  Cromarty  by  means  of  flg- 

U  or  a  telegraph,  or  by  land  cxpreffes  to  Naixn,  where 
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the  frith  is  only  three  leagues  over ;  or  a  faft  failing  veflel 
would  foon  run  with  an  eafterly  wind  from  Fraferburgh  to 
Cromarty. 

•If  Cromarty  Bay  was  made  a  road  (lead,  there  would  be 
wanted  a  ftorehoufe  and  fome  other  conveniencies,  which 
may  be  on  a  fmall  f^-ale,  until  the  merits  of  the  place  have 
been  fully  proved :  allow  an  expeufe  here  of  5000I. 

The  Caledonian  Canal, 

I  pafled  along  the  whole  line  of  this  canal,  that  is,  from 
Invernefs  on  the  eaft,  to  Fort  William  on  the  weft  coaft.  I 
took  much  pains  to  examine  into  the  nature  of  the  navigation 
of  the  lochs,  their  foundings,  and  anchoring  places.  For 
this  purpofe  I  applied  chiefly  to  Mr.  Guynn,  who  com- 
mancled  the  Lochnefs  galley,  in  government  fervice,  thirty-fix 
years ;  from  him  I  obtained  a  very  full  and  fatisfaftory  ac- 
count of  Lochnefs :  he  alfo  took  the  foundings  of  Loch  Oich 
and  a  part  of  Loch  Lochy  for  me. 

From  him  I  learnt  that  Lochnefs  is  twcnty-two  miles  in 
length,  and  from  one  to  two  and  a  half  miles  in  breadth; 
that  its  extreme  depth  is  135  fathoms,  and  generally  15  to 
%o  very  near  the  (hores ;  that  there  are  fix  anchoring  places 
on  the  north,  and  four  on  the  fouth  fide ;  and  that  at  each 
end  of  the  loch  there  is  a  good  anchorage  in  from  three  to 
five,  eight,  and  ten  fathom  water. 

That  a  veflTel  paflSng  from  the  weft  to  the  eaft  end  before 
Z  wpfterly  wind,  or  in  a  contrary  direction  before  an  eafterly 
wiod,  has  nothing  to  do  but  run  before  the  wind  the  whole 
way,  whicl^  ft^e  would  do  in  from  three  to  five  hours,  and 
with  contrary  winds  in  moderate  weather  flie  would  work  it 
in  fron)  tweuty-fgur  to  thirty-fix  hours. 

That  the  eafterly  winds  generally  prevail  from  March  till 
the  end  of  September,  when  the  wefterly  winds  fet  in,  and 
continue  for  the  reft  of  the  year. 

The  foundings  he  tpok  in  Loch  Lochy  are  from  feven  to 
fixty-eight  fathoms,  with  bold  fljores  and  good  anchorage. 

In  Loch  Quoich,  which  is  a  ftiort  loch  on  the  fummit 
Jevel,  there  are  fome  ftiallow  parts,  but  they  may  be  made 
fufficiently  deep. 

I  next  proceeded  to  examine  the  fupplies  of  wf^ter  which 
are  on  the  fummit  level,  and  for  this  purpofe  I  palled  up  the 
valley  of  Glengarey  to  Loch  f lourn  at  the  bacjc  of  Skye.  In 
this  valley  1  found  Loch  Garry,  which  appears  to  be  upwards 
of  five  miles  in  length,  and  from  half  a  mile  to  one  mile  in 
breadth  :  towards  the  head  of  the  valley  is  Loch  Quoich, 
,whicb  appears  to  be  upwards  of  eight  miles  in  length,  and 
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from  one  to  two  hiiTes  in  breadth :  thele  natural  tefervoirsy 
placed  in  an  extenfive  valley  and  a  rainy  country^  form  &h 
abundant  provifion  for  every  purpofe  to  which  water  can  be 
applied  in  the  courfe  of  the  canal. 

Having  afcertained  thefe  points,  I  pafled  by  a  veVy  tocky 
and  precipitous  traft  down  to  the  head  of  Loch  Hourn ;  froni 
Loch  Hourn  f  travelled  by  a  traft  fcarcely  lefs  rugged  to  the 
top  of  Glen  Elg,  and  over  the  deep  mountain  ofRaatachan 
to  the  top  of  Loch  Duich ;  from  thence  I  travelled  along  the 
veftiges  of  a  military  road,  up  Glcn  Sbiel,  down  a  part  of 
Glen  Morrifon,  and  over  a  rugged  mountain  to  Fort  Auguftus. 
In  Glen  Morrifon  and  Glen  Garry  it  is  poffible  to  make 
roads,  if  judicioufly  laid  out,  upon  an  eafy  afcent;  but  the 
idea  of  water  conveyance  through  them  between  the  Caledo- 
nian canal  and  the  iifhing  lochs  is  altogether  unadvifable. 

My  next  objeft  was  to  examine  the  country  which  lies  be- 
tween the  top  of  Loch  £il  and  Loch  Shiel,  in  order  to  find 
whether  a  water  conveyance  could  be  made  at  a  moderate 
expenfe  from  Loch  Eil  through  Loch  Shiel,  and  fo  into  the 
fiming  grounds  to  the  fouthofSkye,  without  palfing  down 
the  Linnhe  Loch^  up  the  Sound  of  Mull,  and  round  the 
Point  of  Ardnamurchan.  I  carried  a  level  acrofs  the  n^ck 
of  land  which  feparates  Loch  Eil  from  Loch  Sbiel :  the  di- 
ftance  is  about  three  miles»  I  found  the  fummit  of  the  land 
forty-three  feet  above  high  water  in  Loch  Eil,  and  thirty-five 
feet  five  inches  above  the  level  of  the  firefh  water  in  Loch 
Shiel.  In  order  to  form  a  cahal^  as  tbeire  is  no  water  to  be 
got  on  this  fummit,  the  ground  mull  be  cut  down  to  twelve 
feet  below  the  level  of  the  water  in  Loch  Shiel,  which  would 
niake  forty- feven  feet  five^  inches  of  cutting,  and  this  depth 
of  cutting  would  be  continued  for  nearly  a  mile :  I  alfo  luf- 
ped  that  in  this  difiance  rock  would  be  met  with,  I  am 
therefore  forry  to  fay,  I  cannot  advife  the  work  being  under- 
taken before  the  nature  of  the  ground  has  been  fully  proved, 
and  the  whole  of  Loch  Shiel  has  been  examined  with  great 
care :  and  as  this  paflaee  cannot  be  ufeful  unlefs  the  Caledo* 
iiian  canal  be  made  and  navigated  from  the  eaft,  if  that  event 
ihould  take  place,  there  will  be  |)lenty  of  time  to  re-examine 
this  point  with  care;  at  prefent  it  ought,  in  my  opinion,  to 
be  poSponed. 

Uavmg  inveRigated  all  the  points  which  fell  under  my  ob- 
fervation  as  a  civil  engineer,  I  became  extremely  defirous  of 
having  the  opinion  of  experienced  aiid  well-informed  mer- 
cantile and  fea-faring  people  wiih' regard  to  the  priefent  na- 
vigation by  the  Pentfand  Frith  and  the  Orkneys,  and  the 
propofed  inland  navigation  by  the  Caiedbnis(n  canal.  With 
<      ■  ■  the 
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tltf  yxcvf  ftf  pi|o,curlnc  the  beft  pofl\ble  rnrormation  on  this 
fubji^d,  r{(ppli.ed  to  Leith,  lAberdteii,  and  Peterhead,  on  the 
wu  coall;  4nJ  to  Greenock,  Diibliii,  Liverpool,  and  Briftol> 
on  the  weft'. 

In  the  appendix  to  ihis  report  I  have  inferted  the  (Queries 
^d  Hnfiyers  j  by  whiqh  it  may  bu  Teen  that  there  is  only  one 
IjUnffers  andincunveniencies  of  the  prefent 
;  advantages  which  may  be  expelled  from 
I  navigiition,  if  uiiiied  with  a  naval  ftation 
,  or  oh  the  adjacent  coaft  of  Scotland. 
f  experienced  people,  who  are  all  deeply 
e^cial  concerns,  will,  I  truft,  fatisfy  your 
!ia3  not  been  npon  unfubftantial  grounds 
:ed  to  recomniend  this  great  national  ob- 

(he  expenfe  of  forming  this  navigation  is 
nid  (he  lime  required  to  complete  it  would 
feven, years:  this  diviHon  would  require 
r^o.pool. 

ly  vefleU  have  been  wrecked  on  ibe  coaft 
.meinorj'  of  Alexander  Miller,  of  Staxigo. 
[To  be  coaliaiieJ.] 
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Of  the  Origin  nf  the  general  Trade  Winds. 

4  HOUGH  the  origin  of  the  general  trade  winds  appears 
to  me  to  have  been  hilly  eftabUlhed  by  Dr.  Halley,  yet  it 
feems  he  has  explained  hiinfetf  too  briefly,  fincc  his  explana- 
tion has  been  mifunderftood  by  many,  and  was  thought 
obfcnre  even  by  d'Alembert  t- 

To  underOand  it  more  perfeftly,  let  ns  fuppofe  ihe  fun  for 
the  firft  lime  in  the  meridian,  and  to  communicate  its  heat 
every  inOant  fifteen  degrees  alt  around.  If  it  were  to  remain 
in  this  filiiation  the  fnrrounding  air  could  have  no  other  mo. 
tion  but  upwards,  for  the  lateral  dilatations  being  equaf, 
would  neceflarily  check  each  other,  but  in  the  fecond,  and 
all  Ihefiicceeding  inftanis,  the  fun  moves  weftwards;  there- 
fore, of  the  originally  equidiftant  eallcm  and  weliem  points, 

*  From  his  paper  entitled  *>  Of  ibc  ViiriacioM  of  the  Aimorj-here 
iBol." 
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the  weflcrn,  to  which  the  fun  approaches  nearer,  is  more 
heated  than  the  eaftern,  from  which  the  fun  recedes ;  there- 
fore in  this,  and  all  the  fucceeding  inflants,  the  eaftern,  being 
more  cooled,  will  prefs  on  the  weftern,  and  thus  an  eailern 
wind  will  be  edabliihcd. 

It  is  true,  that,  in  the  northern  hemifphere,  the  northern 
air  alfo  prefles  upon  the  more  heated  fpaces ;  but  as  this  alfo 
follows  the  fun^s  path  to  the  weftward,  it  becomes  alfo  eaft- 
erly,  preferving  only  a  few  points  of  its  primitive  direction. 
D'Alembert  adds  alfo  the  folar  attra£tion,  which,  according 
to  him,  elevates  the  air  in  the  points  over  which  the  fun  i^ 
vertical,  and  confequently  produces  a  dilatation  advancing 
from  eaft  to  weft.  But  M.  De  la  Place,  not  denying  this 
caufe,  confiders  it  too  weak  to  produce  fingly  any  considera- 
ble eSt&.  ♦. 

About  the  year  1735  Mr,  Hadley  publifhed  a  very  different 
account  of  the  origin  of  the  trade  winds  (Phil.  Tranf.  Abrid. 
viii.  p.  ^co) ;  which,  however,  has  been  rejefied  by  the  moft 
diftinguifhed  aftronomers  that  have  fince  attended  to  this  ob- 
jeS,  as  d'Alembert,  fur  la  Caufe  des  Vents,  art.  376  and 
385 ;  Gentil  Voy.;  Bergman  Erde  Befchreib.  ii.  p.  or. 

According  to  Mr.  Hadley,  the  air,  being  rarefied  towards 
the  equator,  is  confequently  invaded  in  the  northern  hemi- 
fphere by  the  northern,  and  in  the  fouthern  hemifphere  by 
the  fouthern  colder  air. 

But  as  the  parallels  of  latitude  enlarge  as  they  approach 
the  equator,  and  as  the  equatorial  fpace  is  nearly  m  the  pro- 
portion of  lopo  to  917,  the  difference  of  their  circumference 
18  nearly  2083  miles ;  confequently,  the  furface  of  the  globe 
at  the  equator  moves  fo  much  fafter  than  under  the  tropics ; 
and  hence  the  northern  or  fouthern  air,  moving  from  th^ 
tropics  towards  the  equator,  muft  poffefs  lefs  velocity  than 
the  parts  it  arrives  at,  and  confequently  appear  to  move  in  a 
direAion  contrary  to  that  of  the  earth's  motion ;  which  being 
from  weft  to  eaft,  the  air  arriving  fooner  at  the  weftern  parts, 
will  appear  to  move  from  eaft  to  weft ;  and  this  relative  mo- 
tion being  combined  with  that  towards  the  equator,  a  north- 
eaft  wind  will  be  produced  on  the  north  fide,  and  a  fouth-eaft 
wind  on  the  foutb  fide  of  the  equator.  Thefe  as  they  ap- 
proach the  equator  {houjd  become  ftronger  and  more  eafterly, 
and  appear  due  eaft  in  the  equator  itielf,  by  rcafon  of  the 
concourfe  of  both  current?  from  the  north  and  from  the 
fouth.  There  the  velocity  of  each  ftiouJd  be  at  the  rate  of 
2083  miles  in  the  fpace  of  one  natural  day,  or  above  t'33 
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miles  per  minute,  if  it  had  not  been  that  before  the  air  at 
the  tropics  could  arrive  at  the  equator,  it  muft  have  gained 
fonie  motion  eaftwards  from  the  lurface  of  the  «arth  or  fea, 
whereby  the  relative  motion  is  diminiflied  to  the  dc^ee  that 
actually  exifts  in  it. 

This  theory  appears  to  me  rather  uigenious  than  folid,  for 
the  following  reaibns : 

1.  The  trade  winds  are  commonly  gentle,  moving  only 
at  the  rate  of  eight  miles  an  hour ;  therefore  they  have  fuffi* 
cient  time  to  gam  or  participate  of  the  motion  of  the  earth; 
therefore  their  contrary  courfe  muft  arife  irom  an  abfolute 
caufe,  and  cannot  be  deemed  m^ely  relative. 

2.  Becaufe  the  north -eaft  wind  fcarce  ever  approaches 
nearer  than  eight  or  ten  degrees  to  the  equator,  and  there 
dies  away ;  whereas  it  ought  there,  according  to  this  theonr, 
to  be  ftrongeft.  And,  on  the  contrary^  the  iouth'-eaft  pafies 
the  equator  feveral  degrees,  even  when  the  fun  is  in  the  fouth 
tropic.  A  fa£t  which,  as  Gentil  remarks,  is  abfolutely  irre« 
concileable  with  this  theory.  (Gentil  Voy.  i.  p.  6385  loid.  v« 
p.  116.) 

3.  Becaufe,  if  the  conftant  eafterly  wind  was  in  the  north- 
em  hemifphere  fupplied  folely  from  the  north,  and  in  the 
fouthem  hemifphere  folely  from  the  fouth,  we  (hould  in  the 
former  have  a  conftant  north  wind  at  leaft  at  35  or  40  degrees 
from  the  equator,  or  at  leaft  from  fome  northern  point,  and 
in  the  latter  a  conftant  fouth  wind^  or  at  leaft  from  fome 
fouthem  point ;  whereas,  on  the  contrary,  a  foath  wind 
often  prevails  in  thofe  latitudes  on  the  north  fide  of  the  equa- 
tor, and  a  north  wind  on  the  fouth  fide.  Thus  La  Peroulk 
met  an  £.  S.  E.  in  north  latitude  32°,  and  a  due  eaft  in  lati-^ 
tude  31^5  and  a  S.S.E.  in  latitude  14%  and  a  due  eaft  in 
latitude  16'';  and  a  due  north  in  latitude  30^,  (where  thea 
was  the  relative  motion?)  and  a  due  fouth  in  latitude  33^. 
(See  his  Journal  in  La  Peyr.  Voy.  iii.)  He  alfo  met  with  a 
due  north  in  latitude  27^  and  42°  fouth^  and  a  N.  N.  E.  in 
latitude  25°  fouth.  So  captain  Cook  met  a  S.  S.  £•  wind  in 
Jatitpde  30°  north,  and  alfo  in  latitudes  40°  and  41%  and  a 
^due  fouth  wind  in  latitude  38^  and  20^;  and  in  the  fouthem 

hemifphere  a  due  north  in  latitude  3%  4%  and  44^.  I  might 
produce  other  inftances  from  fea  louraals,  and  particularly 
Irom'that,  moft  ample  and-inftru&ive,  kept  by  major  DaU 
rymple  during  a  voyage  to  the  Elaft  Indies  (Phil.  Trani.  1778); 
but  r  think  the  alleged  fnfficiently  prove  that  the  general  eaft 
wind  is  not  fupplied  folely  from  tne  north  or  fouth  in  the  dif* 
ferent  hemifpheres  refpe&ively. 

4.  Becaule,  during  our  fix  fummer  months,  when  the  fun 
18  in  or  approaches  to  the  northern  tropic,  the  eafterly  trade 
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"winA  ptMalM  Jeft  sf  ^  miji^hfiily,  Apn  wiico  ^  £ui 
10  ift  i>r  «|i|nmpbQ$  to  tb^  ^TojiHtheiFn  trwic^  (PKil.  Tcwi. 
Alttrid*  »#  !(•  1^;  wd  Spbjiicd.  Abbaodl.  I'jS^j  a.  475 :) 
wbipb  is  4ii^ly  iK>Dti^iy  (M>  ^adley>  A^ileia  ^  tor  wKea 
the  fun  is  in  the  fouthern  tropic,  the  norto  wix^l  JX^nti  t^r 
tieffe  *inore  §)f  that  ijpaqe  M  wluph  the  earth's  mouon  cail- 
ward  is  firongeft,  and  therefore  (hould  participate  .inone  of 
that  mptioii^  a^.H^ley  bmfelf  Aates :  though  ftiU  jpaqtakin^ 
oFrit  in  .a  fm^r  4^pee  tha^  tlmt  which  the  globe  itfelf  ^U 
feflTn^it  jOboiild  appear  torxnoveweilwards ;  yet  it  ihpuld  pro- 
Mytionably  rc^n  l^fe  pf  its  fOrkjn^l  dire^ion  from  jiortn  tq 
louth  than  when  it  bad  tr^Aieri^d  a  (page  more  diilant  from 
ibeiequalor^'wb^Feas  the  rfa&  i^  that  it  retains  more^  and 
fiAen  paffbs'isilo  -the  fouthern  hemiiphere  into  the  .13°  foutb 
Utitude  without  having  any^ftecn  aire^lioo^  (Marchand  iii. 
f^SSi^^)  andwi^nalogousfa^iis  obferved  with  refpeft  to 
the  iDu^-^aft  wind  wb^i^the  fufi.is  in  the  northern  tropic. 
Htnoe  it  is^eVi^en^  >tbat  it  iis  from  ^the  approach  of  the  fun^ 
andnotfroQ)  theJatitade^trayerfed^  that  the  eaftemfliveftioxi 
is  derived ;  nay,  the  wind  is  often  more  eafterly  tban  north- 
erfy  )betiaaem  .4alitiide  a5^9)»d  g3°:  (Fofter's  Obfervatjons, 

E.iia50    He  «5^n  obferved  tb^tabe  trade  winds  €xU;nfled 
A*  iwyond  itbe  itropios  when  iibe  fun  is  in  the  fame  bemu 
^pbtre,  rwbtch'ili9ws  it  is  xk^  Sim  tb^t  cautes  ^l^m. 

.£<6^<}fl  a  tffyn.  inlri^c^:9P:this  fu^)ed9  whjcIu«3(pUim 
nothing  iwtim^iitsripswife  pSrnet^^Ssned  and  proven  ^^ihe^trsud^ 
ivinds/are  ^pfWn.iQlerrMiptedbyftbe  approach  of  land ;  ,Wii  die 
intemifiti<ai>:^lSjPfi«r  ^^entionfy^xtendsonly^Ora^^WvqaiJks* 

SIbe  mwifw^  j^r^p^riodicalf  tn^le.  wiigt^s  depending  on.  Ijacal 
cireumflancQS^ii^P^iltiy^fril^iaiBed  by  Dr.  Halley/ J  fhall 
jrarefMiis^yer;  thw^  ceftain}y  .ppuch  n^ay^be  ^ode^-^^^^ 
obfepvalxons  msde  by  f4^bf<Bqucpt  navigators  and  travellers. 
J  Aall  ihere&ie'C^nnMtfnyfelf  to  tbe;</>zna3/«  wiods,  a  fuh- 
j«&  innoh  pioceiQbfoiMe. 

Of  Fariable  Winds. 

With  ffft)eft  to  winds  we  oiuft  lay  down  one^^enera^pd 
lltfidamental  pjwciple,  which  is,  that  they  always  originate 
«t  the  extreinily  of  tbat^nt  towards  wbiqb  they  proceed. 
Thus  the  ^fteriy  trade,  wind  begins  at  the  pobt  neareft  the 
fun,  •  which  it  follows^  tand  is  perpetually  renovated  and  fup- 
j^icA  from  parts  fiill  ;nore  eauerlv.  Thus  in  the  year  1 709 
ii. north  wind  was  fooner  perceived  in  Ejigland  than  atOant- 
zic  (Phil.  Tranf.  Abrid.  iv.  partii.  p.  1 15.  And  Wargentin 
ffiotey,  tbat*w^n  the.wind  changes  to  the  weft,  this  change 
«4i]M8.pIace=^at  MQfcow  before  it  happens  at  Abo^  which  is 
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Ik^fttA  dm^ees  tirdi  of  it  (  anrd  iboner  id  noiaad  Aan  tm- 
Sweden.  (SchWd.  Abhtindi.  1 769,  p.  195.)  And  Dr.  Tvaks^ 
lin,  in  Ms  Scxkvith  Letter,  p.  ^89,  ttiinks  that  the  north-eaft 
ftonms  ill  NoVth  America  b^gin  firft^  in  point  of  tifne,  in  the 
fouth-Weft  patts ;  thit  is  to  lay,  fooner  m  Geoijgia  ihvk  ta 
Carolina,  and  fooner  in  Carohna  than  in  Vfr^nia,  &c.  Hs* 
fouhd  thaft  a  tioith-eaft  dorm  be^n  'at  PhilaoeMita  at  feVea 
o'clddcy  but  did  not  extend  to  fiofton  (aiboiht  forty  tniles  to. 
thfe  north- eaft)  i/ntil  eteven  o'clock.  The  teafon  of  whidi 
he  well  explaifis,  as  the  ctn'rent  mud  bej^in  in  the  plaeek 
nearell  to  tnal  in  which  the  rarefaAion  ariies,  towards  wbidi 
the  ctn'rent  is  diteAed. 

QftVeflerly  Winds. 

That  emrnent  and  laborious  meteorologift  G*  La  Gott^ 
infers  from  namerous  obfervations  of  manv  .yebrs^  that4)e» 
tween  latitude  47^  and  60°  on  the  wefiern  nde  of  our  hemi-* 
fpbere,  the  weft  wind,  with  fome  participation  of  the  north 
or  foutti,  is  that  which  obtains  ofteneft.  (Roz.  Jour,  xxftix. 
p.  267.)  Leche  obtained  the  filme  re(uh  at  Abo>  latitude 6o^;| 
from  twelve  years  obfervacions;  MuCchenbrbeck,  in  Ulredilti 
Mr.  Dalton,  in  Weftmorland,  latitude  514^9  (fee  his'MeteoMM 
h>^^  Eflays^'p.  48  and  88,)  from  five  yeais  obfenratioifs. 

This  wind  in  our  continent  originates  in  the  Pacific  Oocaa 
between  the  aboVig-mentioned  parallels,  at  leaft  in  winter; 
theair  incumbent  on  that  ocean  is  then'mueh  MftiLrroer  than 
that  of  Siberia  and  Chinefe  Tartary  that  lie 'weft  cS  it;  this 
therefore  prefles  upon  and  flows  into  the  fupra^mafine,  and 
is  imknediately  fucceeded  by  air  ftill  further  weftwards,  And 
thus  a  curreht  isgradisally  eftabliibed  cbcteoditig  to  the  At* 
l^tic.  Which,  though  ih  winter^  being  much  warmer  than 
the  air  of  the  iflands  and  continent  on  wMch  it  flows,  n 
forced  into  the  current,  both  by  the  ruptttre  'of  the  equili* 
brium  to  the  eafi wards,  and  by  the  prefltne  of  the  mucli 
colder  air  of  the  continent  of  North  Amerida. 

OfEaJlerlj  Winds. 

During  the  winter  months  there  feems  to  4)ea  freqneoi 
ftru^le  and  contefl*  betwixt  theair  incAmbent  over  the  Afi-^ 
atic  continent  and  that  Incumbent  on  the  North  Anericdd 
lyinr  betwixt  the  above-^mentioned  parallels  and  <bordeiiQg 
on  the  Pietcific  0<iean,  which  of  them  fliail  mle  over  it. 

Thetatffs  of  the  Ainericanair  being  fefsoonfiderable,  and 
Its  eflbrts  divided  between  the  Pacific  and  the  Atlantic,  ^ 
generally  obliged  to  yield  to  its  anta^onifl  i  though  fometimea 
the  Afiatic  bemg  warmed^either  ty  a  difiiifion  of  the  fu« 
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perior  current  or  by  foutherly  winds,  the  colder  Atncrican 
oecomes  more  forcible.  In  fummer  this  muft  happen  fre- 
quently, the  £,N.£«  ofteneft  prevailing:  upon  the  whole, 
however,  Leche  remarked  that  the  eaft  and  £.  S.£.  were 
nearly  the  moft  uncommon ;  as  did  La  Cotte  in  the  climate 
of  Paris.  (Meteorolog.  p.  305.) 

•  With  us  this  wind  is  moft  frequent  in  the  months  of  April 
and  May ;  and  I  have  obferved  in  Cook's  Journal,  tables  9th, 
joth,  and  ijth,  that  it  prevails  alfo  in  the  fame  months  in 
the  Pacific,  therefore  the  colder  continental  air  then  pours  in 
upon  us. 

La  Cotte  alfo  obferves,  that  in  the  weftern  trails  of  Eu- 
rope, in  latitudes  bolow  48%  this  wind  occurs  ofteneft  during 
the  winter  months**;  for  the  fuperior  heat  of  the  Atlantic  in 
the  low  latitudes  determines  the  colder  air  incumbent  on 
Hungary  and  European  Turkey  to  flow  in  upon  it. 

Of  Southerly  Winds. 

A  few  years  ago,  no  problem  in  meteorology  appeared  to 
me  more  difficult  than  to  aflign  a  caufe  for  the  frequent  pre- 
valence of  a  fouth  wind  even  \n  winter,  it  being  contrary  to 
the  laws  of  nature  that  warm  air  (hould  rufh  upon  colaer ; 
yet  I  fince  difcovered  that  the  conje£lural  folutlon  I  then  of- 
fered is  grounded  on  a  real  fad:. 

In  the  eaftem  parts  of  our  hemifphere,  from  longitude  y%^ 
to  160^,  that  is,  from  the  coaft  of  Malabar  to  the  Moluccas, 
it  blows  from  the  north-eaft  conftantly  from  0£tober  until 
April.  Now  this  northern  blaft  muft  be  fupplied  and  re« 
cruited  from  countries  ftill  further  north  until  we  arrive  at 
the  pole,  and  the  polar  air  muft  confequently  be  fupplied  by 
that  which  lies  fouth  of  it,  and  thus  a  fouthern  current  is 
eftahliflied  on  the  weftem  fide  of  our  hemifphere. 

Inftances  to  fupport  or  contradi6l  this  theory  do  not  often 
occur ;  yet  I  have  found  fome  that  appear  to  me  decifive,  in- 
dependently of.  the  general  reafon  allied.  Thus  I  find  in 
the  ninth  table  of  the  third  volume  of  Cook's  Voyages,  that 
in  north  latitude  59%  and  eaft  longitude  207%  on  the  23th 
of  May  1778,  a  ftrong  north*weft  wind  prevailed;  and  on 
the  29th  day  of  the  fame  month  and  year,  an  equally  ftrong 
fouth^weft  wind  prevailed  at  Peteriburgh,  latitude  60^  ana 
longitude  30^  eaft.  Now  the  places  of  obfervation  were 
177  degrees  diftant,  one  on  the  eaftern^nd  the  other  on  the 
weftern  fide  of  our  hemifphere,  (which,  at  this  proximity  to 
the  pole,  argues  not  a  fuperior  diftance  to  that  I  have  men* 

*  Mem.  Meteorolog.  ii.  p.  189,  &c. 
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tioned ;)  and  four  days  is  as  (hort  a  time  as  can  be  allowed  to 
the  fouth-weft  to  fupply  the  more  eaftern  north-weft.  (Mem, 
Peteriburgh  1778,  p.  02.)  So  alfo  in  the  fame  journal  I  find^ 
that  from  the  4th  to  tne  3cth  of  May  a  north  wind  prevailed 
in  the  eaftern  part  of  our  nemifphere  from  latitude  58°  to  61% 
except  feventeen  days  of  variable  winds ;  but  in  London  it 
blew  from  the  fouth-weft  during  the  firft  fifteen  days  of  June^ 
thus  replacing  the  northern  air.  And  to  replace  the  conftant 
north-eail  wmd  on  the  Indian  peninfula  to  the  Moluccas, 
there  is  a  conftant  draught  from  the  fouth  in  the  weftem 
parts  of  our  hemifphere;  accordingly  Lelke  obferved^  that 
on  an  average  of  twelve  years  it  blew  126  days  each  year, 
from  OAober  until  May,  from  fome  fouth  pointy  namely, 
86  days  from  the  fouth  or  fouth-weft,  and  40  from  the  fouth- 
eafty  at  Abo^  latitude  6o^. 

It  is  true,  that  he  found  it  to  take  place  very  frequently 
alio  in  fummer ;  but  this  is  occaiioned  by  the  great  heat  that 
then  prevails  in  the  northern  trafts  of  Lapland. 

Apd,  upon  the  whole,  more  of  the  fouth  air  is  drawn  off 
in  winter  than  in  fummer;  for  its  flow  is  gentle  in,fummer, 
but  often  ftormy  in  winter.  See  Lefke's  9th,  nth,  and  i  ath 
tables.  If  all  other  meteorological  tables  of  a  feries  of  years 
had  been  arranged  with  equal  fagacity  and  precifion  as  thofe 
of  Leche  aqd  Dr.  Horfeley,  a  vaft  fund  of  information  might 
be  extraSed  from  them. 

At  Peterfturgh,  during  the  year  1793,  Euler  junior  found 
a  fouth  or  fouth-wcft  wind  prevailed  79  days,  5a  from  Oc- 
tober to  the  end  of  March,  and  only  27  in  the  fummer 
months  :  it  was  ftormy  in  November,  December,  and  Janu^ 
ary.    I  have  not  noted  the  fouth-eaft. 

Mr.  Stritter  alfo  found  the  fouth  wind  to  predominate  at 
Mofcow  during  the  iix  winter  months  of  that  year,  (N.  A£U 
Petrop.  xi.  p.  ^69;)  fo  that  the  frequency  of  this  wind  in 
high  latitudes  is  certain. 

Of  Northerly  Winds. 

In  the  weftem  parts  of  our  continent  and  hemifphere  theft 
are  of  all  others  the  leaft  frequent  in  latitudes  above  48^.  Sec 
La  Cotters  and  Leche's  tables.  The  caufe  of  this  'unfre- 
quency  appears  from  what  has  been  faid  of  fouth  winds. 

fiut  in  latitudes  below  48^  they  occur  oftener^  and  ofteneft 
in  thofe  that  are  ftill  lower,  as  La  Cotte  remarks.  An  ad* 
mirable  inflance  of  Divine  Providence,  that  the  warmeft 
winds  ftiould  prevail  ofteneft  in  winter  in  the  coldeft  regions, 
and  cold  winds  in  the  warmeft! 

But  it  may  be  aiked,  why  a  fouth  wind  (hould  not  prevail 
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Hb^rth-eaft  wia^  tb^t  prevaifs  ii>  the  low  latitudes  qfi\\&  wei^- 
,cm  fide  ?  The  re^fon  i^^  that  on  the  weil^rn  ^de  the  north- 
caft  winds  of  low  latitudes  are  eafily  fupplied  by  the  conti- 
guous AiUntic^  which  i^  open  up  to  the  North  Po)e ;  and, 
as  here,  tbe  upper  current  fets  and  ceafes^  there  can  be  no 
deficiiency  of  air. 

Of  oppojits  concomitant  Winds  ^ 

It  has  often  been  obferved  *,  but  of  late,  fince  the  inven- 
lion  of  balloons,  evideptly  proved,  that  currents  of  air  from 
different  and  even  oppo(i,te  points  of  the  horizon,  prevail  at 
.difierent  heights  in  trie  atmofphere  over  the  fame  tra6ts  of 
land  pr  water.  This  was  originally  inferred  from  tbe  different 
courfes  of  the  higher  and  lower  clouds  ;  but  as  fuch  obferva- 
j^Qjfjis  were  often  Uable  to  optical  deceptions,  better  pioofa 
were  wanting. 

Mont  Loi^is  is  within  thirty  miles  of  Perpignan,  but  about 
5000  feet  higher.  Now  in  March  1780,  north  and  north- 
eaft  wii^ds  prevailed  at  Perpignan  and  a  ,we(lerly  wind  at  St. 
XfOuis.  In  Aqgufl  a  nor^h  wmd  prevailed  at  Perpignan  and 
an  e^il  at  ^oat  Ifpuis.  Mem.  qe  la^ocieti  de  Medecine 
de  Paris  1780.  Pi^rhiim  fufpe^tecl  .f,  and  Oentil  has  fiace 
iliQwn,  that  Qhanges  of  feafons  condantly  begin  in  the  upper 
atmofphere ;  while  a  flrong  wind  blow^  from  ene  point  b&» 
low^  a  wind  from  an  oppofite  point  reigns  abpve,  out  more 
gentle,  qntil  at  lafi:  (in  ^bout  three  weeks)  it  is  propagated. 
Gownwards.  (Voy.  ii.  p.  23, 2^4,  in  Svo.)  The  lower  atmo- 
fphere, he  fays,  extends  to  the  height  of  28S0  feet.  (Vol.  iv. 
p.  48.)  At  the  commencement  of  winter,  when  the  fun 
approaches  the  fopth  trppic,  ai>d  the  north  air  begins  to  flow 
in  and,  follow  it,  it  mud  meet  with  more  refinance  from  the 
:lower, denier  air,  as  its  ipipe^upus  coprfe  in  an  oppofite  di- 
rection is  more  (lowly  altered  (this  refpe£ts  the  monibons) 
than  in  the  rarer  fupenor  firata;  and  the  fame  effefb,  but  in 
a  different  dirediion,  takes  place  when  the  fun  approaches  ta 
the  northern,  tropic. 

It  has  be^n  laid  by  many,  that  winds  .in  the  fuperior  re- 
gions of  the  atmofphere  are  much  mdr£  violent  and  impe- 
tuous than  in  the  lower.  (Sauffure  Hygrom.  p.  300 :  Ul- 
loa's  Voy.  .ii.  Pv8i:  Mufchenbr.  §  Q,6i%i  Bergm.  Erde 
kugel.  ii.  p.  99:  De  Luc,  &c.)  But  the  contrary  has  alfo 
been  obferved  by*  Gentil,  above  quoted,  and  Motveau. 
(Aeroft,  de  Dijon.) 

*  Ulloa's  Voy.  ii.  p.  6i.  Engiiih. 

t  Phil*  Twf..Abi:i4£;*  iv.  partii,  115. 
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Of  the  Succejlon  of  Whd$. 

Well  e&abli(hed  general  laws  on  this  bead  wbuU  be  ex- 
tremely ufeful)  as  we  mighl  then  forefee  what  wind  migbl 
next  be  expected.  Befides  the  general  fucceilion  in  an  open 
country,  it  is  probable  there  is  a  /omi/,  confined  to  certain 
£luations. 

Gentil  remarks^  that  in  the  fouthern  latitudes  of  our  beml- 

K*^  here,  a  north-ead  is  fucceeded  by  an  eaft^  fouth-eaft^  and 
utfa.  According  to  La  Cotte,  the  order  of  fucceffioo  in  ttM 
middle  latitudes  is  foutb-weftynorth,  weft^  4H>rth->eaft,  fooib^ 
north-weft,  eaft,  fouth-eaft.  (Roz.  Joum^  xxxix.  p.  :U^.} 

Of  the  Seiroeco* 

This  is  a  fouth  or  foulh-eaft  wind,  known  in  the  routfaem 
parts  of  Italy,  Sicily,  and  Malta,  diftinguifhed  by  peouliar 
debilitating  efie^s,  well  defcribed  by  Brydone,  andliyJSo* 
iomieu  in  his  Treatife  on  the  Temperature  of  Malta.  Th« 
latter  has  fliown  that  its  malignity  refults  from  the  confiiUi« 
lion  of  the  air  it  conveys,  ana  not  merely  from  its -ten^peca- 
tare,  which  t^  variable,  from  ^^  to  %o\  It  contains  a  much 
(mailer  propoition  of  oxygen  than  air  ufually  does*  The 
conftitution  of  the  African  wind,  called  barmatian^  is  as  yet 
unknown  $  it  is,  at  lead  on  land,  loaded  with  feme  unknown 
undidblved  vapour^  and  i«  much  hotter  and  drier  than  the 
fctrocot^  but  not  debjiitating,  and  even  wholefome  for  aoi* 
•mals;  for  though  it  parches  their  flcin,  it  deftroys  infeftion 
and  cures  feveral  diibrders.  (See  Phil.  Tranf.  1781^  p.  41$^ 
&c.)     Its  dire&ion  is  alfo  we£Lwards. 


LVTI.  'Repwri  frtfenUd  to  the  Clafs  of  the  ExoB  Btienessqf 
'the  Acadeiny  of  Turing  January  la,  1803,  on  the  ABian  of 
Galvanifm^  and  the  Application  of  this  Fluid  and  of  Elec* 
tr'uity  to  Medicine,     fy  A.  M.  Vassali-Eandi*. 

X  HE  Galvanic  experiments  made  on  the  loth  and  14th 
of  Auguft  laft,  in  the  prefence  of  a  great  many  fpeftators,  by 
Giulio,  Rofli,  and  myfelf,  on  the  head  and  trunk. of  three 
decapitated  criminals,  an  account  of  which  has  been  pub« 
li(hed,  gave  rife  to  feveral  qu^ftions  in  re^rd  to  this  agent, 
and  by  analogy  refpefting  cleftricity.  Thcfe  two  fluids, 
and  the  ufes  to  which  they  may  be  applied,  have  become  a 
common  fubjett  of  converfation  among  well-informed  per* 

*  FfMa  Uie  Jwrealde  fb/fiqut^  6eaiuoal,.an..ii. 
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the  weflcrn,  to  which  the  fun  approaches  nearer,  \%  more 
heated  than  the  eaftern,  from  which  the  fun  recedes ;  there- 
fore in  this,  and  all  the  fucceeding  indents,  the  eaftern,  being 
more  cooled,  will  prefs  on  the  weftern^  and  thus  an  eailern 
wind  will  be  edabliihcd. 

It  IS  true,  that,  in  the  northern  hemifphere,  the  northern 
air  alfo  prefles  upon  the  more  heated  fpaces ;  but  as  this  alfo 
follows  the  fun's  path  to  the  ^^^eftward,  it  becomes  alfo  eaft- 
erly,  preferving  only  a  few  points  of  its  primitive  direAion. 
D*Alembert  adds  alfo  the  folar  attra£tion,  which,  according 
to  him,  elevates  the  air  in  the  points  over  which  the  fun  ia 
vertical,  and  confequently  produces  a  dilatation  advancing 
from  eaft  to  weft.  But  M.  De  la  Place,  not  denying  this 
caufe,  confiders  it  too  weak  to  produce  fingly  any  confidera- 
ble  effeft  ♦. 

About  the  year  1735  Mr,  Hadley  publiftied  a  very  different 
account  of  the  origin  of  the  trade  winds  (Phil.  Tranf.  Abrid. 
viii.  p.  jco) ;  which,  however,  has  been  rejefied  by  the  moft 
diftinguifhed  aftronomers  that  have  fince  attended  to  this  ob- 
jeS,  as  d'Alembert,  fur  la  Caufe  des  Vents,  art.  376  and 
'  385 ;  Gentil  Voy.;  Bergman  Erde  Befchreib.  ii.  p.  91. 

According  to  Mr.  Hadley,  the  air,  being  rarened  towards 
the  equator,  is  confequently  invaded  in  the  northern  hemi- 
fphere by  the  northern,  and  in  the  fouthern  hemifphere  by 
the  fouthern  colder  air. 

But  as  the  parallels  of  latitude  enlarge  as  they  approach 
the  equator,  and  as  the  equatorial  fpace  is  nearly  m  the  pro- 
portion of  lopo  to  917,  the  difference  of  their  circumference 
18  nearly  2083  miles ;  confequently,  the  furface  of  the  glob^ 
at  the  equator  moves  fo  much  fafter  than  under  the  tropics ; 
and  hence  the  northern  or  fouthern  air,  moving  from  th^ 
tropics  towards  the  equator,  muft  poflefs  lefs  velocity  than 
the  parts  it  arrives  at,  and  confequently  appear  to  move  in  a 
direAion  contrary  to  that  of  the  earth's  motion ;  which  being 
from  weft  to  eaft,  the  air  arriving  fooner  at  the  weftern  parts, 
will  appear  to  move  from  eaft  to  weft ;  and  this  relative  mo- 
tion being  combined  with  that  towards  the  equator,  a  north- 
eaft  wind  will  be  produced  on  the  north  ikle,  and  a  fouth^eaft 
wind  on  the  foutb  fide  of  the  equator.  Thefe  as  they  ap- 
proach the  equator  ftioujd  become  ftron^er  and  more  eafterly, 
and  appear  due  eaft  in  the  equator  itielf,  by  rcafon  of  the 
concourfe  of  both  current?  from  the  north  and  from  the 
*  fouth.    There  the  velocity  of  each  ftiouJd  be  at  the  rate  of 

2083  miles  in  the  fpace  of  one  natural  day,  or  above  1*33 

>  • 

*  Mem*  Paris  1776* 
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miles  per  minute,  if  it  had  not  been  that  before  the  air  at 
the  tropics  could  arrive  at  the  equator,  it  muft  have  gained 
foide  motion  eaftwards  from  the  iurface  of  the  «arth  or  fea, 
whereby  the  relative  motion  is  diminiflied  to  the  dc^ee  that 
actually  exifts  in  it. 

This  theory  appears  to  me  rather  ingenious  than  folid,  for 
the  following  reaibns : 

1.  The  trade  winds  are  commonly  gentle,  moving  only 
at  the  rate  of  eight  miles  an  hour ;  therefore  they  have  fuffi* 
cient  time  to  gam  or  participate  of  the  motion  ot  the  earth  ; 
therefore  their  contrary  courfe  muft  arife  irom  an  abfolute 
caufe,  and  cannot  be  deemed  m^ely  relative. 

2.  Becaufe  the  north -eaft  wind  fcarce  ever  approaches 
nearer  than  eight  or  ten  degrees  to  the  equator,  and  there 
dies  away ;  whereas  it  ought  there,  according  to  this  theory, 
to  be  ftrongeft.  And,  on  the  contrary,  the  fouth-eaft  pafles 
the  equator  feveral  degrees,  even  when  the  fun  is  in  the  fouth 
tropic.  Afaft  which,  as  Gentil  remarks,  is  abfolutely  irre- 
concileable  wiih  this  theory.  (Gentil  Voy,  i.  p.  638;  loid.  ▼• 
p.  116.) 

3.  Becaufe,  if  the  conftant  eafterly  wind  was  in  the  north-* 
ern  hemifphere  fupplied  folely  from  the  north,  and  in  the 
fouthem  hemifphere  folely  from  the  fouth,  we  (hould  in  the 
former  have  a  conftant  north  wind  at  leaft  at  35  or  40  degrees 
from  the  equator,  or  at  leaft  from  fome  northern  point,  and 
in  the  latter  a  conftant  fouth  wind^  or  at  leaft  from  fome 
fouthem  point;  whereas,  on  the  contrary,  a  fouth  wind 
often  prevails  in  thofe  latitudes  on  the  north  fide  of  the  equA" 
^or,  and  a  north  wind  on  the  fouth  fide.  Thus  La  Feroolk 
met  an  £.  S.  E.  in  north  latitude  32^,  and  a  due  eaft  in  lati-^ 
tude  31°;  and  a  S.S.E.  in  latitude  14%  and  a  due  eaft  in 
latitude  16^;  and  a  due  north  in  latitude  30^,  (where  thea 
was  the  relative  motion?)  and  a  due  fouth  in  latitude  33^. 
(See  his  Journal  in  La  Peyr.  Voy.  iii.)  He  alfo  met  with  a 
due  north  in  latitude  27^  and  42°  fouth^  and  a  N.  N.  E.  in 
latitude  25°  fouth.  So  captain  Cook  met  a  S.  S.  £•  wind  in 
Jatitpde  30°  north,  and  alfo  in  latitudes  40°  and  41^,  and  a 
"due  fouth  wind  in  latitude  38®  and  ao°;  and  in  the  fouthem 

hemifphere  a  due  north  in  latitude  3%  4^,  and  44^.  I  might 
produce  other  inftances  from  fea  ioumals,  and  particularly 
from ' that,  moft  ample  and- inftruftive,  kept  by  major  Dal- 
rympleduring  a  voyage  to  the  Eaft  Indies  (Phil.  Trani.  1778); 
but  r  think  the  alleged  fufficiently  prove  that  the  general  eaft 
wind  is  not  fupplied  folely  from  tne  north  or  fouth  in  the  dif- 
ferent bemifpheres  refpei&ively. 

4.  Becaufe,  during  our  fix  fummer  months,  when  the  fun 
is  in  or  approaches  to  the  northern  tropic,  the  eafterly  trade 

wind 
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wii4  ptftafcii  Jeft  iff  ^  tmih^yj  ti^n  wiieo  the  Aivvi 
i»  ift  or  4ipp«i».c^^  to  tb^  ios^em  trgpic^  (Phil.  Txanf. 
J&M4-  ii>  f».  «S4;  ^d  «>cA^Ucd.  Abbaodl.  176^  a.  ^75 :) 
wbiph  t«  4iii^ly  ^ntaary  i^  IjUulley'.^  %<Il<^i  ^  whe^ 
the  fun  is  in  the  fouthern  tropic,  the  norto  wia4  wuft  tjiia* 
iKfTe  fniore  of  that  jpaoe  «i  which  the  earth's  moHon  cail- 
ward  is  ftrongeft,  and  therefore  fhould  participate  .more  of 
lb«i  mpfioQ,  a^.Hadley  bi^mfelf  4lato :  though  fti|l  jpaiitaking 
of  fit  ia  a  ficoaUer  4^pee  tha^  that  which  the  globe  itfelf  j;)o^ 
fefibiElyjit  jSbouId  appear  toinipveweftwards ;  yet  it  ibpuM  pro- 
poftionably  retain  l^fs  of  its  ^rkin^  dire^ion  from  nortn  tQ 
louth  than  when  it  had  ir^uver^d  a  (jpage  more  diAant  from 
Ike  «eqiiaU>r9 -wbereas  the  fa&  \&  that  it  retains  mof%>  and 
%hsxi  pafles'is^to  the  fouthern  hABiifpbece  into  the  .15°  foutb 
Utitoae  wiJ^ut  having  fuiy^ftecn  direflion^  (Marchand  iii. 
P*  5&'i>>)  andaii^malogouafa^  lis  obferved  with  refped  to 
the  (DudiH^aft  wind  wbeo  the  fufi  is  in  the  northern  tropic. 
Henoe  it  is^ey|den^  ^that  it  is  from  the  approach  of  the  fun» 
wd.n»t  fiynn  the'latiturde.traverfed,  that  the  eaftecn  ^ir^ioQ 
is  derived ;  nay,  the  wind  is  often  more  eafierly  than  nprth- 
ei4y  )betia9em  4atit;'Mde  7^""  9pd  OkV" :  (Fofterjs  Obfervations^ 

EwiaS;)  He  «vfn  obferved  (b^ttthe  trade  winds  exu^nfled 
A"  beyond  itbe  /tropics  when  i^e  fun  is  in  the  faipe  l^emf* 
^ptiere,  f^bich«fliow8  it  is  tbe  jun  t.b^t  cau&s  them. 

.£^(ifl  a  t^jrjBi.  intr<Hh|c^'9P:this  fubjefl:,  wnii^^f^plaim 
iiolbiQgiN4)f9i-Us;i?aiiafe  |0>mt,«^$^  and  proven  ^.^he^ trade 
Mndsiftre  oflm.in|erri||^ed  byrtbe  approach  of  land ;  ,-hut  the 
inl«rntirtfan>aisiSjQMft«r  inetUA^Bfy^iaendsonlyio  a.|i^tipijka. 
Aid..t2(;7. 

^'be  mvffwts  or?p«riodi€al'tf4|d6.  wi^  depending  m  local 
cirouiii(UncQS9iitt|&(rie9tiy^ft¥^laiBed  by  Dr.  Halley/ J  {hall 
irate  ^6 over;  thmgh  ceftitin^y  i^uch  n^i^^be  amled.from 
cbfepyalions  ma4e  by  f^bfequcpt .  navigators  and  travellers. 
J  jball  (tberefoce'Cf^nbAatmyielf  tq  ibiC:VfiruiiU  wiodsj  a  fub- 
ji^  much  iQOcerobAniure, 

Of  Variahle  Winds. 

With  ip^eft  to  winds^we  mud  lay  down  one.generalapd 
AluiiidUnseQtiu-pfiiicipkf  which  is^  that  they  always  originaie 
«t  the  ealrenin^y  of  tl^at  ()oint  towards  which  they  proceed. 
3%us  the  eafterly  trade  iifrind  begins  at  the  point  neared  the 
fun,*  which  it  follows^  and  is  perpetually  renovated  and  fup« 
^ied  from  parts  ftill  jmore  eaflerlv.  Thus  in  the  year  1 709 
ji. north  wind  was  fooner  perceivea  in  EIngland  than  atOant"* 
zic  (Phil.  Tranf.  Abrid.  iv.  partii.  p.  115.  And  Wargentin 
/notey^  that  w^en  the  .wind  changes  to  the  wefi|  this  change 
'Aakes.  place > at  Mcifcow  before  it  happens  at  Aboj  which  is 

feveral 
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RVttaX  degt^ees  weft  of  it  $  and  iboner  ill  Finiaad  tfian  m 
Swedeh.  (SchWd.  Abh&ndl.  1762,  p.  195.)  And  Dr.  FfMik^. 
lin,  in  his  kxkvith  Letter,  p.  3S9,  thinks  that  the  north-^aft 
dorms  in  Noi^h  America  begin  firft^  in  point  of  time,  in  the 
fouth-Well  pans ;  thit  is  to  lays  fooner  m  Geoijgia  thaik  in 
Carolina,  and  fooner  in  Carohna  than  in  Vn^ffinia,  &c,  ffc* 
fouiih  that  a  hoith-eaft  dorm  began  at  PbilaSeMiia  at  fe^a 
o'clddc,  hut  did  not  extend  to  fioflon  (ftboiiit  forty  tniles  to 
the  riofrth-eaft)  iMtil  cfJeven  o'clock.  The  teafon  of  whidi 
He  well  erplains,  as  the  ctrrrent  muft  heetn  in  the  placed 
neareft  to  tnat  in  which  the  rarefaAion  ariles^  towards  whidi 
the  ctrf rent  is  difeded. 

O/IVe/lirly  Winds. 

That  emfnent  and  laborious  meteorolog»ft  C*  La  Gott^ 
infers  from  nmneroas  obfervations  of  many  .yebra^  that  he* 
tween  latitude  47^  and  60^  on  the  weftern  nde  of  our  hemi* 
fpbere,  the  weft  wind,  with  fome  participation  of  the  north 
Or  feuth,  is  that  which  obtains  ofteneft.  (Ro2.  Joun  xxkix. 

fu  26 J,)  Leche  obtained  the  hme  refult  at  Abo,  latitude  60^;^ 
irbm  twelve  years  obfervations;  Maichenbrdecl^  in  Utreohli 
Mr.  Dal  ton,  in  Weftmorland,  latitmie5!4^,  (fee  his-Metebio^ 
hi^ieal  £flays,'p.  48  and  88,)  from  five  years  obfenratioils. 

This  wind  in  our  continent  br^nates  in  the  Pacific  Oocaa 
between -the  above-mentioned  paralMs,  at  leaft  in  winter; 
the  air  incumbent  on  that  ocdan  is  then'mueh  warmer  than 
^hat  of  Siberia  and  Chinefe  Tartaiy  that  lie  -weft  of  it;  this 
therefore  preSes  upon  and  flows  into  the  fupra^maHne,  and 
is  immediately  fucceeded  by  air  ftiir  further  weftwards,  and 
thus  a  current  isgrtrditally  eftabiiihed  Extending  to  the  At* 
i^Uc,  tvhich,  thniieh  in  winter,  being  much  warmer  than 
the  air  of  the  iilands  and  continent  on  wliioh  it  flows,  is 
forced  into  the  current,  both  by  the  rupture  'of  the  equili- 
brium to  the  eaft  wards,  atid  by  l!he  prefiine  of  the  much 
colder  air  of  the  continent  ^f  North  Amerida.  * 

OfEaJlerlj  Winds. 

During  the  winter  months  there  feems  to  !bea  freqaeut 
draggle  and  conted  betwixt  the  air  tncilmfaeht  over  the  Afi* 
atic  continent  and  that  incumbent  on  the  North  Aneliedli 
lyin^  betwixt  the  above-^mentioned  paralleb  and -bordeviog 
on  the  P^ific  Ocean,  which  of  them  fliall  rale  over  it. 

The  tnafs  of  the  Ahiericto  air  being  fefsoonfiderable,  and 
Its  efforts  divided  between  the  Pacific  and  the  Atlantic,  is 
generally  obliged  to  yield  to  its  antagonifl ;  though  fometimet 
the  Afiatic  being  warmed/ either  hy  a  difiiifioa  of  the  fu« 

perior 
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perior  current  or  by  foutherly  winds^  the  colder  Atnerican 
Decomes  more  forcible.  In  nimmer  this  mud  happen  fre- 
quently, the  £,N. £•  ufteneft  prevailing:  upon  the  whole, 
however,  Leche  remarked  that  the  eaft  and  £.  S.  £.  were 
nearly  the  moft  uncommon ;  as  did  La  Cotte  in  the  climate 
of  Paris.  (Meteorolog.  p.  305.) 

With  us  this  wind  is  moft  frequent  in  the  months  of  April 
and  May ;  and  I  have  obferved  in  Cook's  Journal,  tables  9th, 
joth,  and  i  jth,  that  it  prevails  alfo  in  the  fame  months  in 
the  Pacific,  therefore  the  colder  continental  air  then  pours  in 
upon  us. 

La  Cotte  alfo  obferves,  that  in  the  weftern  traSs  of  Eu- 
rope, in  latitudes  bolow  48%  this  wind  occurs  ofteneft  during 
the  winter  months*;  for  the  fuperior  heat  of  the  Atlantic  in 
the  low  latitudes  determines  the  colder  air  incumbent  on 
Hungary  and  European  Turkey  to  flow  in  upon  it. 

Of  Southerly  Winds. 

A  few  years  ago,  no  problem  in  meteorology  appeared  to 
me  more  difficult  than  to  affign  a  caufe  for  the  frequent  pre- 
valence of  a  fouth  wind  even  in  winter,  it  being  contrary  to 
the  laws  of  nature  that  warm  air  ihould  rufli  upon  colder ; 
yet  I  fince  difcovered  that  the  conjedural  folution  I  then  of- 
fered is  grounded  on  a  real  fad. 

In  the  eaftem  parts  of  our  hemifphere,  from  longitude  *j%^ 
to  160^,  that  is,  from  the  coaft  of  Malabar  to  the  Moluccas, 
it  blows  from  the  north-eaft  conftantly  from  Oftober  until 
April.  Now  this  northern  blaft  muft  be  fupplied  and  re« 
cruited  from  countries  ftill  further  north  until  we  arrive  at 
the  pule,  and  the  polar  air  muft  confequently  be  fuppUed  by 
that  which  lies  fouth  of  it,  and  thus  a  fouthern  current  is 
eftabliflied  on  the  weftern  fide  of  our  hemifphere. 

Inftances  to  fupport  or  contradict  this  theory  do  not  often 
occur;  yet  I  have  found  fome  that  appear  to  me  decifive,  in- 
dependently of.  the  general  reafon  alleged.  Thus  I  find  io 
the  ninth  table  of  the  third  volume  of  Uook's  Voyages,  that 
in  north  latitude  59%  and  eaft  longitude  207%  on  the  25th 
of  May  1778,  a  ftrong  north-weft  wind  prevailed;  and  on 
the  29th  day  of  the  fame  month  and  year,  an  equally  ftronr 
fouth-weft  wind  prevailed  at  Peterlburgh,  latitude  6d^  and 
longitude  30^  eaft.  Now  the  places  of  obfervation  were 
177  degrees  diftant,  one  on  the  eafterniind  the  other  on  the 
weftern  fide  of  our  hemifphere,  (which,  at  this  proximity  to 
the  pole,  argues  not  a  fuperior  diftance  to  that  I  have  men- 

*  Mem.  Meteorolog.  ii.  p.  189,  &c. 

tioncd;) 


On  {Finds.  517 

tioned ;)  and  four  days  is  as  (hort  a  time  as  can  be  allowed  to 
the  foiith-weft  to  fupply  the  more  eaftcrn  north-weft,  (Mem, 
Peterfturgh  1778,  p.  oa.)  So  alfo  in  the  fame  journal  I  fiod, 
that  from  the  ^th  to  the  30th  of  May  a  north  wind  prevailed 
111  the  eaftern  part  of  our  hemifphere  from  latitude  58®  to  61% 
except  feventeen  days  of  variable  winds;  but  in  London  it 
blew  from  the  fouth-weft  during  the  firft  fifteen  days  of  June^ 
thus  replacing  the  northern  air.  And  to  replace  the  conftant 
north-eail  wmd  on  the  Indian  peninfula  to  the  Moluccas, 
there  is  a  con  (Ian  t  draught  from  the  fouth  in  the  weftem 
parts  of  our  hemifphere;  accordingly  Leflce  obferved,  that 
on  an  average  of  twelve  years  it  blew  126  days  each  year, 
from  Oftober  until  May,  from  fome  fouth  point,  namely, 
86  days  from  the  fouth  or  fouth-weft,  and  40  from  the  fouth- 
eaft,  at  Abo,  latitude  60^. 

It  is  true,  that  he  found  it  to  take  place  very  frequently 
alio  in  fummer;  but  this  is  occaiioned  by  the  great  heat  thai 
then  prevails  in  the  northern  trafts  of  Lapland. 

Apd^  upon  the  whole,  more  of  the  fouth  air  is  drawn  off 
in  winter  than  in  fummer;  for  its  flow  is  gentle  in.fnmmer, 
but  often  ftormy  in  winter.  See  Leflce's  9tn,  nth,  and  13th 
tables.  If  all  other  meteorological  tables  of  a  feries  of  years 
had  been  arranged  with  equal  fagacity  and  precifion  as  thofe  > 
of  Leche  apd  Dr.  Horfeley,  a  vaft  fund  of  information  might 
be  extraSed  from  them. 

At  Peterfburgh,  during  the  year  1793,  Euler  junior  found 
a  fouth  or  fouth- weft  wjnd  prevailed  79  days,  5a  from  Oc- 
tober to  the  end  of  March,  and  only  27  in  the  fummer 
months  :  it  was  ftormy  in  November,  December,  and  Janu-* 
ary.     I  have  not  noted  the  fouth-eaft. 

Mr.  Stritter  alfo  found  the  fouth  wind  to  predominate  at 
Mofcow  during  the  fix  winter  months  of  that  year,  (N.  A&a 
Petrop.  xi.  p.  JJ69 ;)  fo  that  the  frequency  of  this  wind  in 
high  latitudes  is  certain. 

0/ Northerly  Winds. 

In  the  weftem  parts  of  our  continent  and  hemifphere  theft 
are  of  all  others  the  leaft  frequent  in  latitudes  above  48^.  See 
La  Cotte*s  and  Leche's  tables.  The  caufe  of  this  'unfire- 
quency  appears  from  what  has  been  faid  of  fouth  winds. 

But  in  latitudes  below  48^  they  occur  oftener,  and  ofteneft 
in  thofe  that  are  ftill  lower,  as  La  Cotte  remarks.  An  ad- 
mirable inftance  of  Divine  Providence,  that  the  warmeft 
winds  (hould  prevail  ofteneft  in  winter  in  the  coldeft  regions, 
and  cold  winds  in  the  warmeft ! 

JSut  it  may  be  aiked,  why  a  fouth  wind  (hould  not  prevail 
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in  tbe  etfttm  piu4f  «f  iOi^r  hei^ifpl^ei^  to  fupply  the  GonfUot 
jMrth-eaft  winja  tl^^t  pr^yaifs  ii^  the  low  latitudes  of  t^e  wed* 
mm  fide  ?  The  re^fon  i$^  that  on  the  weftem  fide  the  north- 
caft  winds  of  low  latitudes  are  eafily  Cupplied  by  the  cooti* 
giious  Ajtl^ntic,  whicb  i^  open  up  to  Uie  North  Pole ;  and, 
as  here,  tbe  upper  curreat  fets  and  ceafes^  there  can  be  no 
deficiency  of  air. 

Of  oppofiie  concomitant  Winds. 

It  has  often  been  obferved  %  but  of  late^  fince  the  inven- 
tion of  balloons,  evidently  proved^  that  cun;ents  of  air  from 
difierent  and  even  oppofiie  points  of  the  horizon,  prevail  at 
.different  heights  in  the  atmofphere  over  the  fame  tra£b  of 
land  or  water.  This  was  originally  inferred  from  the  different 
courfes  of  the  higher  and  lower  clouds  ;  but  as  fuch  obferva- 
tiQJfiis  were  often  liable  to  optical  deceptions,  better  pxoofa 
were  wanting. 

Mont  Loqis  is  within  thirty  miles  of  Perpignan,  but  about 
5000  feet  higher.  Now  in  March  1780,  north  and  north- 
eaft  wii^ds  prevailed  at  Perpignan  and  a^wefferly  wind  at  St. 
Louis.  In  Auguft  a  nor^h  wmcl  prevailed  at  Perpignan  and 
an  e^ft  at  ^ont  I/^uis.  Mem.  de  la  ^ocieti  de  Medecine 
de  Paris  1780.  Pf^rliam  fufpe^edf,  and  Gen  til  has  fince 
ihown,  that  changes  of  feafons  conffantly  bjeigin  in  the  upper 
atmofphere ;  while  a  llrong  wind  blows  from  one  point  b&» 
low,  a  wind  from  an  oppofite  point  reigns  above,  out  more 
centle^  until  at  laft  (in  about  tnree  weeks)  it  is  propagated 
oownwards.  (Voy.  ii.  p.  23,  %^  in  iBvo.)  The  lower  atmo- 
fphere, he  fays,  extends  to  the  height  of  2880  feet.  (Vol.  iv. 
p.  48.)  At  the  commencement  of  winter^  when  the  fun 
approaches  the  fopth  (r^pic,  apd  the  north  air  begins  to  flow 
in  and.  follow  it,  it  muff  meet  with  more  refiftance  from  the 
Jower/denler  air,  as  its  inipetupus  courfe  in  an  oppofite  dU 
re6lion  is  more  (lowly  altered  (this  refpeds  the  monibons) 
than  in  the  rarer  fupenor  firata ;  and  the  fame  effe£t,  but  in 
a  different  diredion,  takes  place  when  the  fun  approaches  to 
t))e  northern,  tropic. 

It  has  be^n  (aid  by  n^any, ,  that  winds ,  in  the  fuperior  re- 
gions of  the  atmofphere  are  much  mdre  violent  and  impe- 
tuous than  in  the  lower.  (Sauffure  Hygrom.  jp.  300 :  Ul- 
loa's  Voy.  .ii.  p.  81:  Mulchenbr.  §  2612:  Bergm.  Erde 
kugeL  ii.  p.  99:  De  Luc,  &c.)  But  the  contrary  has  alfo 
been  obferved  by*  Gentil^  above  quoted^  and  Motveau. 
(Aeroft.  de  Dijon.) 

*  Ulloa's  Voy.  ii.  p.  6i.  Englilb. 
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Of  the  Succejidn  of  H^ds. 

Well  efiabliflied  general  laws  on  this  head  would  be  ex*- 
tremely  ufeful»  as  we  mighl  then  fbrefee  what  wind  might 
next  be  expected.  Befides  the  gensral  fucceiBon  in  an  opea 
country,  it  is  probable  there  is  a  lecalf  confined  to  certain 
£luations. 

Gentil  remarks^  that  in  thefouthern  latitudes  of  our  bemU 
fphere^  a  aorth-eail  is  fucceeded  by  an  ea(l»  fouth-eaft,  and 
fouth.  According  to  La  Cotte,  the  order  of  fuccefiioo  in  ths 
middle  latitudes  is  fouth- weft,  north,  weft»  iiorth-eaft,  foath^ 
north-weft^  eaft^  fouth-eaft.  (Ro2.  Joum^  xxxix.  p.  26j*) 

Of  the  Scirocco. 

This  is  a  fouth  or  fouth-eaft  wind,  known  in  the  fouthem 
parts  of  Italy,  Sicily,  and  Malta,  diftinguiftied  by  peculiar 
debilitating  efTefls,  well  defcribed  by  Brydone,  andbyJ3o* 
iomieu  in  his  Treatife  on  the  Temperature  of  Malta.  Th« 
I^ter  has  fliown  that  its  malknity  refults  from  the  confiitu* 
tion  of  the  air  it  conveys,  and  not  merely  from  its  teo^peia- 
tare,  which  is  variable,  from  j(5^  to  8o^«  It  contains  a  much 
fmaller  proportion  of  oxygen  than  air  ufually  does.  The 
conftitution  of  the  African  wind,  called  barmattan^  is  as  yet 
unknown ;  it  is,  at  leaft  on  land,  loaded  with  fome  unknown 
undiiTolved  vapour^  and  is  much  hotter  and  drier  than  the 
fciroccit^  but  not  deb|litating,  and  even  wholefome  for  ani- 
mals; for  though  it  parches  their  fkin,  it  deftroys  infeftion 
and  cures  feveral  diibrders.  (See  Phil.  Tranf.  1781^  p.  41S9 
&c.)     Its  dire^on  is  alio  we£twards. 


LVTI.  Bepwt  frrfented  to  the  Clafs  of  the  ExaB  Eaencesof 
the  Academy  of  Turing  Jamuny  1%^  1803,  on  the  AQian  of 
Galvamfm^  and  the  Applicatton  of  this  Fluid  and  of  Elec* 
tr'uity  to  Medicine.    Sj^  A.  M.  VASSALi*£ANDr^, 

X  HE  Gahranic  experiments  made  on  the  loth  and  14th 
of  Auguft  laft,  in  the  prefence  of  a  great  manv  fpeftators,  by 
Giulio,  Roffi,  and  myfelf,  on  the  head  ana  trunk.of  three 
decapitated  criminals,  an  account  of  which  has  been  pub* 
liflied,  gave  rife  to  feveral  q\i6ftions  in  regard  to  this  agent, 
and  by  analogy  refpefting  eleftricity.  Thefe  two  fluids, 
and  the  ufes  to  which  they  may  be  applied,  have  become  a 
common  fubjett  of  converfation  among  well-informed  per- 
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fbnSf  and,  as  is  always  the  cafe  with  new  difcoveries,  their 
ofes  ar^  exaggerated  by  fome,  and  defpifed  by  others.  This 
diveHity  of  opinion  induced  our  aifociate  Charles  BoiTe  ta 
propofe  to  me  two  quefiions,  which  I  endeavoured  to  fohie 
in  the  next  letter  I  wrote  to  him  about  the  end  of  September. 
I  could  eafily  increafe  the  number  of  cures  obtained  oy  mean? 
of  Galvanifm  and  ele£tricity,  as  well  as  of  the  misfortunes  oc- 
cafioned  by  the  a6tion  of  thefe  fluids  and  of  the  inftances 
where  I  obferved  a  conftant  relation  between  the  moral  part ; 
that  is  toTay^  the  ftren^th  of  mind,  the  courage  of  the  victims 
to juftice,  and  the  effeSs  of  the  Galvanic  fluia  on  their  bodies; 
but  thefe  obfervations  belong  to  the  general  report  of  the  ex- 
periments which  we  made  (ince  the  14th  of  Auguft.  I  fhall 
therefore  only  prefent  to  you  the  letter  which  I  wrote  at  that 
period. 

"  You  alked  me  in  one  of  our  late  academic  fittings,  why, 
after  fo  many  experiments,  made  by  the  firft  philofophers  of 
the  laft  century,  on  the  ele6tric  fluid,  fuch  a  variety  of  opi- 
nions is  entertained  in  regard  to  its  medical  aftion  in  the 
human  body;  and  whether  Gralvanifm  feems  already  to  pro- 
mife  refults  more  ufeful  to  the  healing  art.  I  fhall  here  give 
you  my  opinion  on  thefe  queflions,  or  rather  fubmit  to  ycni 
the  indumons  which  different  experiments  made  by  myielf, 
or  at  which  I  afliiled,  gave  me  reafon  to  deduce  with  more 
certainty  than  I  durft  venture  to  hope  when  I  began  to  pay 
a  ferious  attention  to  this  obje6l. 

'*  I  conflder  Galvanifm  as  a  modification  of  eleftricity — ^a 
modification  which  renders  this  fluid  more  a£tive;  as  the 
fmall  flame  feparated  by  the  blow-pipe  is  far  more  ardent 
than  the  large  one  from  which  it  is  taken.  I  have  read  to 
the  clafs  feveral  experiments  which  feem  to  fupport  this  com- 
parifon  between  ele£tricity  and  Galvanifm.  Animals  which 
were  only  dunned  by  the  (ironged  fparks  from  a  magic  pic- 
ture, were  killed  in  lefs  than  three  minutes  by  a  very  weak 
degree  of  Galvanifm. 

**  The  fluid  of  a  pile  compofed  of  a5  plates  of  filver  and  zinc 
of  the  fize  of  a  crown-piece,  intermixed  with  pieces  of  pafte- 
board  moidened  in  water  faturated  with  muriate  of  ammonia, 
oxidates  the  metals  in  decompofing  the  water,  while  it  is 
fcarcely  fenfible  in  the  fingers,  and  gives  only  (mail  fparks. 
The  brilliant  ele£tric  fparks  which  excite  in  our  bodies  a  drong 
fenfation  of  pricking,  neither  oxidate  the  metals  nor  decom- 
pofe  the  water  if  they  do  not  communicate  a  fhock.  Having 
made  the  Galvanic  current  to  pafs  through  the  body  of  a 
frog,  its  fluids  were  decompofed,  and  I  faw  it  fwell  up  fo 
much  that  it  could  no  longer  plunge  into  the  water  though 
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'poflfefled  of  great  vitality,  which  I  never  obferved  to  be  the 
cafe  in  frogs  when  tormented  by  ftrong  eledric  fparks.  All 
thefe  faflSy  to  which  many  more  of  a  iimilar  kind  might  be 
added^  confirm  the  great  activity  of  Galvanifm  in  compa- 
rifon  of  elearicity.  Hence  it  refults,  that  the  fluid  of  the 
Voltaic  pile  may  be  very  ufeful  in  cafes  in  which  common 
eleftricity  would  not  have  fudicient  aAivity.  You  are  ac- 
quainted with  fome  of  the  experiments  which  I  made  in  con- 
junftion  with  my  colleagues  Giulio  and  Roffi  :  we  made 
others,  ftill  more  inier^fting,  which  have  determined  phyfio- 
logical  fa6ls,  before  doubtful  for  want  of  being  verified.  We 
then  tried  an  application  of  it  in  fcveral  difeafcs  with  the 
greateft  fuccefs.     Three  of  the  cafes  are  as  follow : 

"A  lady  about  thirty  years  of  age,  after  fevere  pains  in  the 
head,  loft  the  fight  of  the  right  eye.  C.  Roffi  being  con- 
fulted  in  regard  to  this  malady,  after  a  clofe  examination  of 
the  eye,  which  appeared  to  be  as  found  and  to  look  as  well 
as  the  left,  concluded  that  it  muft  arife  from  a  palfy  of  tho 
optic  nerve,  or  what  is  called  a  gutta  ferena^  which  fufTered 
the  patient  to  fee  only,  as  it  were,  through  a  thick  mid; 
which  increafed  her  misfortune,  fince  it  deranged  the  fight 
of  the  other  eye,  fo  that  (he  was  always  afraid  or  fall intfi  not 
being  able  to  difiinguiih  well  with  the  right  eye  the  objefts 
which  (lie  handled.  Roffi  being  fick,  fent  her  to  me,  that  I 
might  make  an  application  of  Galvanifm.  I  formed  a  pile 
of  thirty  pairs  of  plates  like  thofe  already  mentioned^  and 
employing  gold  wire  as  conductors,  I  caufcd  the  Galvanic 
current  to  enter  near  the  exterior  angle  of  the  eye,  and  to 
iflue  fometimcs  at  the  eyebrow,  fometimes  by  the  opbthal- 
nnc  ramus  which  pafles  through  the  orbital  foramen,  and 
fometimes  near  the  interior  angle  of  the  fame  eye.  The  ope- 
ration was  very  painful ;  it  caufed  abundance  of  tears  to  flow; 
but,  after  fucceffive  Galvanic  fliocks  for  half  an  hour,  the  eye 
began  to  fee  a  little  better.  Tl^at  I  might  not  fatigue  m^y 
patient  too  much,  and  that  nature  might  have  lime  to  aft, 
the  operation  was  fufpcnded  till  the  evening,  when  it  was 
repeated  for  half  an  hour.  The  next  day  the  eye  began  to 
diftinguifli  the  fiiiure  of  bodies.  Having  repeated  the  ope- 
ration for  three  days  following,  the  ladv  was  not  onlv  able  to 
diftinguifti  the  figure  of  bodies,  and  people's  features,  but  alfo 
.  the  pupils  of  their  eyes.  Before  this  operation,  in  confe- 
quence  of  a  confultation  with  Dr.  John  Baptift  Anforini,  firft 
phyfician  of  the  Hofpital  de  la  Charit^y  I  had  Galvanized  a 
young  woman,  twcnty-feven  years  of  age,  of  a  melancholy 
temperament,  who,  after  fome  flight  attacks,  had  a  hemi- 
plegia of  the  right  fide,  which  afl'cdied  \\x  particular  the  arm, 
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the  check,  and  the  eye.  The  other  fymptoms  were  removed 
by  bleeding  and  the  ufe  of  the  remedies  uf^ial  in  fuch  cafes ; 
but  the  eye  always  remained  fixed,  with  pains  in  ihe  mufcles. 
The  apphcation  of  Galvanifm  for  ten  minutes  was  fufficient 
to  excite  abundant  tears  and  a  difcharge  of  a  watery  fluid 
from  the  nofe  on  the  fide  which  had  always  been  (liut  fince 
the  attack  of  the  diforder,  and  greatly  alleviated  the  pains  of 
the  mufcles.  She  could  even  turn  her  eye  to  both  fides  5 
but  (lie  found  great  difficulty  in  raifing  or  lowering  it,  with 
a  fenfation  of  heavinefs  all  around  the  eye.  This  operation 
bein^  repeated,  after  the  interval  of  a  day  the  eye  acquired 
its  former  freedom  of  motion,  and  the  patient  was  freed 
from  every  fenfation  of  uneafinefs. 

"  Thefe  two  operations  were  performed  in  the  prefence  of 
feveral  perfons,  and  executed  almofl  entirely  by  C.  Hyacinth 
Carena,  le6lurer  on  natural  philofophy  in  the  National  Col- 
lege of  Turin. 

*^  The  advantages  of  Galvanifm  will  appear  to  you  ftiU 
more  decifive,  by  the  cure  of  a  perfon  labourincr  under  hy- 
drophobia, performed  lately  by  C.  Rofli,  who  wiTl  give  a  full 
and  complete  account  of  it  in  a  memoir  on  which  he  is  now 
employed.  ^ 

**  A  man  bit  in  the  finger  by  a  mad  dog,  came  to  confult 
him,  in  confequence  of  a  pain  which  he  felt  in  the  arm,  the 
back,  and  particularly  the  finger,  which  had  been  bit  more 
than  a  month.  A  cauftic  applied  to  the  finger  removed  the 
pain  ;  but  a  few  days  after  it  returned,  accompanied  with 
fymptoms  of  hydropljobia.  The  patient  could  no  longer  look 
at  water  without  horror  ;  an  inflammation  in  the  throat  pre* 
vented  him  from  fwallowing  even  chewed  bread,  and  he  ex- 
perienced a  ftrong  propenfity  to  bite  thole  around  him* 

"  In  this  ftate  he  was  brought  to  C.  Koffi,  who  nbfcrving 
that  he  could  not  bear  the  fight  of  water,  nor  that  even  of 
fliining  bodies,  provided  in  another  room  a  pile  confiding  ot* 
50  pairs  of  plates  of  filver  and  zinc'intcrmixed  with  50  pieces 
of  pafteboard  moiftened  with  a  folution  of  muriate  of  ammo- 
nia. He  employed  flips  t)f  brown  paper  moiftened  as  a  con* 
du6ior,  on  which  the  naked  feet  of  the  patient  were  placed, 
and  at  the  moment  when  he  opened  his  mouth  to  bite,  one 
end  of  the  arc  was  ihriill  into  it,  while  the  other  communi- 
cated with  the  pile.  The  patient  fnflercd  a  great  deal  from 
this  operation,  which  after  feveral  lliocks  weakened  him  fo 
much  that  he  could  no  longer  fupport  it.  Being  ftretchcd 
out  on  the  floor,  he  was  then  Galvanized  with  cafe :  the 
operation  made  the  fweat  run  from  him  in  drops.  After  . 
fome  time  AoflS  caufed  the  patient  to  be  conveyed  nome^  and 
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-gave  orders,  that  he  (hould  be  brought  back  next  day,  that 
the  operation  might  be  repeated.  It  was  two  o'clock  in  the 
afternoon  when  the  patient  was  Galvanized,  and  at  fix  next 
morning  he  came  to  Rofli  himfelf  to  tell  him  that  he  was 
compktely  cui^ed,  as  he  experienced  no  pain  or  diflSculty  of 
fwallowing,  and  was  entirely  freed  from  his  averfiun  to  water 
and  to  liquids :  no  perfuafion,  however^  could  induce  him  to 
fubmit  to  a  new  operation. 

'^But  a  few  days  after,  fome  (light  pains  having  given  hipi 
?eafan  to  apprehend  a  new  attack  or  hydrophobia,  he  re* 
turned  to  Rofli,  who  by  repeating  the  operation  made  all  the 
ly^ptoms  difappear.  This  cure  was  alio  effeSed  in  the  pre- 
fence  of  feveral  perfons.  The  patient, was  endowed  with  fo 
great  fenfibility,  that  for  more  than  a  month  after  he  felt  in 
the  (houlders  a  fenfation  of  the  Galvanic  (hocks,  which  I 
felt  only  as  far  as  the  articulation  of  the  finger,  though  I  am 
not  one  of  the  leaft  feniible.  You  fee  by  thefe  trials  what 
are  the  advantages  which  may  be  hoped  for  from  Galvanifni. 
I  entertain  no  doubt  that  a  mean  fo  a6live  may  preferve  froni 
the  grave  many  individuals,  by  Galvanizing  them  at  the  mo- 
ment when  the  play  of  the  vital  organs  is  fufpended  by  an 
accidental  caufe. 

*'  This  will  become  more  evident  by  aii  explanation  of  the 
medical  a£lion  of  eledricity  on  the  human  body. 

*^  Several  celebrated  writers  have  clafTed  electricity  among 
thofe  remedies  which  are  moft  certain  and  moft  adive; 
others  have  (hown  the  inutility,  and  even  danger,  of  this 
fluid  confulered  as  a  remedy;  aud  both  feem  to  be  fupported 
by  well  atteded  fads. 

"  Nothing,  however,  can  be  more  eafily  explained,  if  we  rc- 
flefl,  that  mod  of  thofe  who  have  applied  electricity  to  me- 
dicine have  been  guided  by  quackery,  without  confulting  the 
nature  of  the  dift^le,  or  of  the  agent  which  they  employed. 
For  this  reafon  I  Hated  in  the  memoir  which  is  about  to  ap- 
pear  in  the  TranfaSions  of  the  Academy,  that  the  greateft 
circumf|X?£tion  (hould  be  obferved  in  the  ufe  of  Galvanifm^ 
which,  like  eleflricitv,  may  be  attended  with  bad  confe- 
quences ;  and  even  acf\  ancea,  that  the  latter,  though  a  verf 
good  remedy  of  iifelf,  has  done  more  hurt  than  good  by  im« 
proper  applicaiion. 

^^  I  (ball  not  here  fpeak  of  the  chemical  properties  which 
during  the  enthufiafm  of  novelty  has  been  afcribcd  to  elec- 
tricity, fuch  as  that  of  transfuHng  into  the  human  body  \\\% 
a£tion  of  remedies  enclofed  in  glafs  tubes,  by  rubbing  it  with 
ihcm. 

'^  It  is  well  known  t^at  it  is  the  fate  of  new  difc(»reries  to  bt 

Y%  exaggerated; 
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exaggerated,  fo  that  their  adverfaries  eafily  find  reafons  to 
oppoTe  them ;  but  after  fome  time  thin^  come  to  their  pro- 
per level,  eftabliflied  on  a  more  complete  knowledge  of  the 
agent;  and  thofe  well  acquainted  with  the  properties  of  elec- 
tricity are  able  to  didinguifli  the  cafes  in  which  it  may  be 
•adminiftered  with  advantage,  from  thofe  in  which  it  would  be 
only  prejudicial.  Of  ten  patients  affeded  with  the  fame  dif- 
eafe,  which  undergo  the  fame  cle£tric  treatment,  five  may  be 
entirely  cured,  and  the  other  five  be  exceedingly 'ill. 

"Thofe  who  are  cured  extol  eleftricity  as  the  beft  of  reme- 
dies ;  thofe  who  have  fuffered,  fay  that  it  only  aggravates  the 
evil.  Both  fpeak  from  correct  experience,  and  at  the  fame 
time  right  and  wrong,  for  attempting  too  much  to  general- 
ize; that  is  to  fay,  becaufe  they  do  not  diflinguifh  the  caufe 
of  the  difeafe  which'  requires  or  oppofes  the  application  of 
ele£tricity.  Thus  the  fame  pain,  the  fciatica  *  for  example, 
may  be  occafioned  either  by  a  ftagnation  of  the  fluids,  by  their 
too  great  abundance,  or  by  the  want  of  reaction  in  the  lolids : 
it  may  arife  alfo  from  organic  defers ;  an  alteration  of  the 
fluids ;  a  poifonous,  or,  as  it  is  called,  acrid  principle ;  or 
firom  a  peculiar  virus  in  the  fluids. 

^^  The  five  patients  who  labour  under  a  flagnation  of  the 
fluids,  receive  the  greateft  relief  from  ele&ricity,  which  puts 
them  in  motion ;  the  other  five,  tormented  by  fciatica  occa- 
fioned by  vitiated  humours,  will  grow  worfe  under  ele&ric 
treatment,  which  will  increafe  the  acridity  of  the  humours, 
'  carrying  off  a  part  of  the  water  which  kept  the  poifon  di- 
'  luted.    This  theory  of  the  effe£U  of  ele£tricity  in  the  human 
body  is  founded  on  the  nature  of  this  fluid,  and  on  its  pro- 
perties eftabliflied  by  numerous  experiments.    The  ele6lric 
fluid  tends  always'  to  put  itfelf  into  a  date  of  equilibrium,  and 
'  this  tendency  is  fo^drong,  that  it  penetrates  to  a  certain  di- 

•  ftance  in  the  air,  and  extends  along  idio-eledric  bodies.  It 
is  this  tendency  which  caufes  water  when  eleArified  to  flow 
from  capillary  fyphons,  whereas  a  very  few  drops  only  flow 
without  this  ele£trization.  It  is  by  the  fame  tendency  that 
the  eleSric  fpark,  when  it  paflcs  From  one  conducting  body 

*  to  another  by  non-conducting  fubdances,  carries  with  it  in 
its  pafltige  condti£ting  particles  which  ferve  it  as  a  vehicle,  if 
the  folidity  of  the  bodies  does  not  oppofe  a  very  flrong  refift- 
ance.  This  property,  proved  by  the  common  eife^Ss  ot  thun- 
der, and  by  feveral  experiments,  ferves  to  account  for  the 

*  Dr.  Balbis  obfcrved  to  me,  that  fciatica  of  every  kind  may  be  ac 
'  counted  for  without  recurring  to  the  hypothetic  alteration  oF  the  fluids. 
I  replied,  that  I  wilbcd  onfy  to  compare  my  theory  with  the  principal 
the«nei  of  dciatica,  without  ognceraiog  royfclf  with  their  probability.' 

.      .._     .  great 
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great  evaporation  of  eleflrified  liquids^  and  for  the  greater 
perfpiration  of  animals  and  vegetables  which  have  been  elec* 
trified.  It  is  then  evident,  that  whenever  a  ftagnation  of  the 
fluids  takes  place,  if  other  fytnptoms  do  not  oppofe  it,  elec- 
tricity will  be  a  good  remedy :  on  the  other  hand,  if  the  dif- 
eafe  arifes  from  vitiated  fluids,  or  a  virus  diluted  in  them, 
eleftricity  in  this  cafe,  either  by  the  evaporation  of  the  di- 
luting fluid,  or  by  the  greater  alteration  it  may  produce,  will 
be  hurtful.  From  what  has  been  (aid,  it  is  evident  that  elec- 
tricity and  Galvanifm  ought  to  be  employed  with  the  greateft 
circumfpe6lion,  and  that  the  nature  of  the  difeafe  ought  to  be 
compared  with  the  nature  and  properties  of  thefe  fluids,  to 
afcertain  whether  the  application  of  them  is  proper  or  not. 
It  is  to  be  obferved  alfo,  that  this  remedy,  in  confecjuence  of 
its  activity,  may  be  dangerous,  like  all  other  remedies,  how-< 
ever  good,  if  abufed. 

**  I  could  adduce  feveral  inftances  of  misfortunes  occafloned 
by  the  abufe  of  eleilrization,  even  in  cafes  in  which  a  little 
time  before  it  had  been  indicated  \  but  I  fliall  mention  only 
one  faft  in  regard  to  Galvapifm  : — A  young  woman  was  cured 
by  Galvanifm  of  pains  which  (he  experienced  in  the  mufcles 
of  the  face.  After  the  cure,  having  continued  to  Galvanize 
herfelf,  flie  did  hurt,  which  increajed  with  the  application  of 
the  Galvanifm,  and  did  not  ceafe  till  (he  abandoned  herfelf 
entirely  to  the  powers  of  nature,  aflirted  by  good  nourifli-' 
ment.  The  patient  then,  who  is  incapable  of  forming  a  pro- 
per opinion  refpeAing  the  ftate  of  his  health,  fliould  confult 
a  good  phyfician,  one  of  thofe  who  do  not  dcfpife  natural 
philofophy  and  the  new  difcoveries,  in  order  that  he  may 
never  fuffer  by  the  application  of  eleftricity  or  of  Galvanifm, 
which,  as  Boerhaave  fays  of  another  very  a6live  remedy, 
J^lira  praftat  in  multis  tncurabilibus\,  at  frudenter  h  fru" 
denti  medico  ahjline  Ji  metbodum  nejci$  *• 


LVIII.  yUcount  of  fome  Remains  of  a  Species  of  gigantic 
Oxen  found  in  America  and  other  Parts  of  the  Worla.  fy 
Mr.  Rembrandt  PEALEf* 

JlxMONG  the  remains  of  gigantic  and  unknown  animals 
found  in  America,  we  have  lately  difcovered  one  of  the  ox  or 
buflalo  kind,  which  was  taken  from  the  bed  of  a  creek  fall- 
ing into  the  Ohio,  12  or  14  miles  north  of  fiigbone-lick,  and 
prefented  by  Samuel  Brown,  of  Kentucky,  to  th^  Philofo- 

*  Elem.  Chemiz,  pars  Hi.  proccflus  198. 
t  Commumcatcd  bv  the  Author* 
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fhical  Society  at  Philadelphia.  By  penniflion  of  the  focicty 
made  a  plafter  cad  of  this  extraordinary  bone,  which  I 
have  now  with  roe  in  London^  and  of  which  I  fend  you  an 
accurate  drawing,  reprefenting  the  back  part  of  the  head, 
with  the  condyles  of  the  neck,  and  the  pith  or  internal  part 
of  the  left  horn  at  the  bafe.  (See  Plate  VI.)  The  right  horn 
is  broken  oflf,  and  all  the  fore  part  of  the  head  ;  but  |roni  the 
fragment  remaining  it  is  a  reafonabic  conjrclure  that  the 
buflalo  to  which  it  belonged  was  about  lo  or  .  i  feet  high. 
The  horn  at  the  bafe  mcafures  2 1  inches  in  circumference, 
and  tapers  very  gently  towards  the  extremity,  where  it  is 
broken  off;  fo  that  the  horn  could  not  have  been  lefs  than 
fix  feet  in  length.  From  the  middle  future  on  the  head  to 
the  bafe  of  the  horn  meafures  7 J-  inches;  confcquenily  the 
two  horns  were  15  inches  dillant;  which  mull  have  been  in- 
creafed  when  they  were  partly  covered  with  Be(h,  (kin,  and 
hair. 

It  is  very  extraordinary  that  bones  of  this  kind  have  been 
occafionally  found  in  Siberia,  in  Italy,  Germany,  and  other 

Sarts  of  Europe,  though  not  quite  fo  large  as  this  American 
one;  which  circumhance,  (Irengihened  with  others  of  % 
fimilar  nature,  mud  prove,  either  that  thefe  great  animals 
have  inhabited  thofe  various  countries,  or  that  their  remains 
have  been  forcibly  fcattered  by  the  a£iion  of  water. 

Bufibn  informs  us  *,  that  in  the  pariih  of  Haux,  a  mile 
and  a  half  from  Langoiran,  in  the  Iplitting  of  a  great  rock, 
fome  large  bones,  motily  petrified,  were  difcovered  ;  probably 
of  the  ox  kind,  but  of  a  very  great  magnitude.  He  likewile 
mentions t,  that  in  1772  there  was  found  near  Rome  an 
ox's  head  in  a  ftate  of  petrifaction.  The  length  of  the  fore- 
head between  the  two  horns  was  2  feet  3  inches ;  the  diftance 
between  the  orbits  of  the  eyes  14  inches ;  that  from  the  upper 
portion  of  the  forehead  to  the  orbit  of  the  e)  es,  i  foot  6  inches ; 
the  circumference  of  one  horn,  18  inches;  the  length  ot  the 
fame  following  the  curve,  4  feet.  *'  This  inflance  is  fufficien^ 
to  prove,*'  (ays  BnSbn,  ^^  that  there  have  been  prodigious 
giants  among  this  fpecies  of  animals ;  but  it  is  further  con- 
firmed by  other  faSs.*'  He  then  enumerates  fevcral  bonei 
of  the  (ame  kind  in  the  mufeum  at  Paris  fimilar  to  fome 
which  I  have  remarked  in  the  Britifli  mufeum. 

In  the  Philofophical  Tranfa6lions  %  there  is  an  engraving 
and  an  account  ot  a  bone  of  this  kind,  found  near  the  city  of 

*  Quarto  Supplement,  vol.  v.  p.  486.  f  Page  543. 

X  VoLxxavii*  p.  4a  7« 

Dirfchawj 


b. 


Defcription  of  the  Nympbaa  C/erulea.  337 

Dirfchaw,  of  very  large  dimenfions,  and  having  the  fame 
charafters  which  diftinguifli  the  one  found  on  the  Ohio. 

Until  the  difcovery  of  this  bone  in  America,  the  tradition 
of  the  Indians  concerning  the  great  buffalo  has  been  confi- 
dered  as  entitled  to  very  little  attention.  Many  interpreted 
it  as  having  en  lire  reference  to  the  mammoth,  whofe  pre- 
eminent fize  was  obvious,  and  whofe  carnivorous  teeth  were 
well  calculated  to  excite  terror;  but  I  have  now  no  hefitation 
in  believing  that  the  tradition,  which,  with  fuch  little  varia- 
tion, prevails  through  all  North  America,  mentioning  the 
antient  cxiftence  of  a  great  buffalo,  is  a  tradition  really  handed 
down  to  them  from  their  forefathers,  but,  like  all  other  tra- 
ditions, clouded  with  fable:  yet  it  is  not  improbable,  fince 
we  find  the  remains  of  the  mammoth  and  the  great  buffalo 
in  the  fame  country,  that  the  didinft  ideas  of  each  have 
been  in  time  confounded,  the  terrible  ^o«;^r  of  the  one  with 
the  name  of  the  other. 

It  has  been  too  much  the*cu(lom,  whenever  any  large  bones 
have  been  found  in  Europe,  to  call  them  all  elephants'  bones; 
and  in  America,  to  think  them  all  belonging  to  the  mam- 
moth :  but  from  the  progrefs  now  made  in  this  inquiry  there 
is  reafon  to  hope  for  additional  light  on  this  intcrefling  fub- 
jeS,  whether  it  be  confidcred  as  a  foundation  to  theological 
faith,  or  regarded  as  a  confpicuous  monument  in  the  hiftory 
of  the  world. 


LIX.  Dcfcrtption  of  the  Nymphsea  Caerulea.     By  Julius 
Cjxisau  Savigny,  (ftl^  Injtitute  of  Egj'pf*, 

-It  is  well  known  that  the  lotus  of  the  antient  Egyptians 
was  one  of  ihe  mofl  celebrated  plant-s  of  antiquity.  Rifing 
every  year  with  the  waters  of  ^  river  which  overflo\ycd  its 
banks  onlv  to  fecundate  the  earth  ;  fpringing  up  amidft  plains 
formerly  der^rt,  which  it  embelliflied  with  its  beautiful  flow- 
ers ;  and  cultivated  to  ferve  as  food  to  the  leaft  fenfual,  but 
the  moft  numerous  clafs  of  the  inhabitants ;  it  was  judged 
worthy  of  homage  by  one  of  the  firft  people  in  the  world^ 
who  confidcred  it  as  the  happy  fign  of  abundance^  and  as 
a  facred  pledge  of  the  favour  of  the  gods. 

It  is  to  the  genus  of  ^he  nymphesaih^t  the  modern  bota- 
pifts  have  referred,  the  lotus,  which  has  been  defcribed  by 
luort  of  the  ar\tie^t  hiftorians,  and  which  is  engraven  on  all 
\he  antique  monuments  of  Egypt.  Two  fpecies  of  this  genus, 

*  From  Anfiales  du  Mufium  isational.  No.  5. 
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one  with  white  and. the  other  with  azure  flowers,  (till  orna- 
ment, during  the  time  of  the  inundation,  the  furface  of  the 
canals  and  rivers,  and  in  general  of  all  the  fields  cf  Lower 
Egypt,  which  are  covered  by  the  waters  of  the  river.  Plants 
fo  fimilar  were  no  doubt  beheld  by  the  b-gyptians  with  equal 
veneration  ;  and  though  Linna?us,  who  was  well  acquainted 
with  the  former,  gave  it  the  name  of  lotus,  it  is  to  be  pre- 
fumed  that  the  fecond  procured  the  fame  advantages  and 
ferved  for  the  fame  myfteries.  Its  flowers  have  more  fpleu- 
dour  and  a  Tweeter  fmell,  and  the  azure  colour  they  exhibited 
might  become,  among  a  people  fo  religious,  the  emblem  of 
the  rcfidence  of  the  deity  on  the  waters. 

The  nyrnpbtea  lotus  is  very  well  defer i bed,  and  a  good  figure 
is  given  of  it,  in  feveral  Syftems  of  Botany;  but  the  caTe  is 
not  the  fime  with  thofe  the  flowers  of  which  are  azure-co- 
loured. It  was  fcarcely  obfervcd  by  a  few  travellers,  and  if 
mentioned,  it  was  only  in  a  vague  and  incorreft  manner* 
Forflcal,  who  travelled  through  Egypt  in  1761,  and  who  gave 
a  Flora  oF  that  country,  did  not  oblerve  it.  His  filence  in 
this  refpcft  is  the  more  aftonifliing,  as  the  plant  in  queflion 
and  the  nympktra  lotus  grow  together  and  ufually  intermix 
their  leaves.  Ii  is  not  even  indicated  in  the  laft  edition  of 
the  Syjiema  Katura^  publiflied  by  Gnielin.  This  author, 
however,  collcf^ed  with  great  attention  all  the  fcattered  fpe- 
cics  to  be  found  in  the  difierenl  works  which  have  hitherto 
appeared  * . 

It  is  therefore  indifpcnfably  neccflTary  that  a  name  and 
fpccific  charader  fliould  be  afligned  to  lliis  nymphaa;  it  is 
alfo  ncceffary  that  a  corre6l  dereripiif)n  flionld  be  given  of  it: 
this,  in  fome  meafure,  will  be  enriching  botany  with  a  new 
plant ;  and  this,  indeed,  is  the  objeft  which  1  propofe  in  the 
prcfcnt  memoir. 

But  as  this  fpecies  has  a  great* refcmblance  toihe  njmpbaa 
lotus,  and  as  it  is  poflible  that  they  may  have  often  been  con- 
foundtd,  I  have  thought  it  will  be  of  advantage  to  give  a 
comparative  Gcfeription  of  both.  By  thefe  nieaus  the  reader 
will  be  belter  enabled  to  con)prehend  the  charailers  by  which 
they  arc  diUireuifticd,  and  which  render  it  neecflary  to  form 
of  them  two  feparaie  fpecies. 

The  root  of  the  nympb^a  lotus,  and  that  of  the  other  fpe- 
cies, which  from  the  colour  of  its  flowers  I  have  called  the 
azure  nenuphar  {irytupbiva  caruleo)y  eonfift  of  long,  white, 
pulpy  filaments,  the  upper  extremities  of  which  adhere  to 
round  tubercles.     In  feveral  provinces  of  Egypt  thefe  tuber- 

« 

*  Wildenow  in  his  Species  Planiarmn  docs  not  fpcak  of  this  n^nphxa. 
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cks,  and  particularly  thofe  of  the  firft  fpectes,  are  plucked. 
tip  after  the  inundation :  they  are  ufed  as  food ;  they  nave  ao 
iniipid  earthy  tafte,  and  form  a  delicate  di(h. 

Ihe  leaves  of  both  are  large,  pretty  numerous,  fub-orbi- 
cubr,  divided  into  two  lobes  from  their  bafe  to  the  place 
where  the  petiole  is  inferted;  that  is  to  fay,  nearly  to  the 
middle  of  the  di(k.  They  are  not  fo  thick  as  thofe  of  our 
nenuphars  in  Europe :  they  have  a  darker  green  colour,  and 
a  (hining  appearance  above ;  and  below  are  often  tinged  with, 

frtirple  or  violet.  Thefe  leaves  are  fupported  by  radical  cy- 
indric  petioles,  flightlv  compreffed  and  fometimes  very  long, 
which  float  on  the  fui:face  of  the  water. 

The  flowers  are  very  large,  and  are  often  more  than  four 
inches  in  diameter.  Their  pedicles,  which  arife  from  the 
root,  are  uniflorous  and  differ  very  little  from  the  petioles. 

The  calyx  of  thefe  flowers  is  compofed  of  eight  leaves  dif- 
pofed  in  two  rows,  and  coloured  in  the  iufide :  the  more  in- 
terior ones  are  the  mod  coloured,  and  have  fome  refemblance 
to  the  petioles. 

The  latter,  from  twelve  to  twenty  in  number^  are  alfo  dif- 
pofed  in  feveral  ferics. 

The  (lamina  are  of  a  yellow  colour  with  large  filaments, 
and  petaliform. 

The  radii  of  the  (ligma  vary,  for  the  mod  part,  in  number 
from  twelve  to  twenty- five.  They  have  the  fame  colour  as 
the  (lamina,  are  compre(red  and  (lightly  bent  at  the  fummit. 

Such  is  the  common  appearance  of  the  roots,  the  leaves, 
and  the  flowe/s.  Let  us  now  examine  the  differences  they 
exhibit. 

The  leaves  of  the  nympbaa  lotus  are  bordered  quite  roiind 
with  very  acute  indentations,  firm  and  almoft  like  prickles  : 
their  lobes,  for  the  moff  part,  are  exa£ily  parallel  and  fome- 
times even  ;  they  converge,  and  mutually  cover  each  other: 
their  inferior  furface  is  charged  with  very  prominent  ribs, 
which  form  a  very  apparent  reticulation :  tneir  petioles  are 
rough. 

On  the  other  hand,  thofe  of  the  nympbaa  earulea  have 
their  edges  fcarcely  finuated ;  their  lobes  are  more  pointed, 
and  commonly  divergent.  The  inferior  furface  exhioits  riba 
fcarcely  fenfible,  the  principal  ones  of  which  only  are  fome- 
what  prominent;  the  reft  oeing  concave  and  lefs  elevated 
than  the  di(k.  The  petioles  of  thefe  leaves  are  exceedingly 
rough. 

in  the  nympbaa  lotus  the  leaves  are  always  more  open. 
Th^  folioles  of  the  calyx  are  oval^  lanceolated,  greeni(h  extcr- 
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nally^  without  fpots^  but  marked  with  feven  paler  ribs  very' 
(diftin£^. 

The  folioles  of  the  calyx  in  the  nymphisa  carulea  are  much 
narrower,  lanceolated,  and  almoit.  cuneiform :  the  exterior 
fidejpf  them  is  of  a  dark  green  colour,  conftantly  varied  with 
an  infinite  number  of  points  and  finall  lines  of  a  purpVifli  co- 
lour, and  have  no  apparent  ribs. 

The  petals  of  the  nymphiea  loHii  are  oval,  lanceolated,  and 
very  unequal ;  thofe  of  the  laft  being  much  fmaller  than  the 
red  :  their  colour  is  a  pure  milk-white,  tinged  with  a  greeniih 
purple  colour  on  the  outfide,  but  rarely. 

In  the  nympbaa  qarulea  the  petals  are  lanceolated  all  per- 
fedlly  equal,  of  a  bright  white  colour,  tinged,  in  particular 
towards  the  fummit,  with  the  moil  beautiful  azure^  inclining 
flightly  however,  fotnetimes,  to  violet. 

The  ftamina  of  the  nympbaa  lotus  have  antherae  very  much 
comprefTed,  lanceolated,  without  any  appendix  at  the  fnmmit^ 
and  have  fcarcely  the  (engtb  of  the  filaments. 

On  the  other  hand,  the  antherae  of  the  nympbaa  carulea 
are  very  little  comprefTed,  lineal  and  longer  than  the  fila- 
ments; their  fummit  is  terminated  by  a  Tubulated  blueifh. 
appendix  (imilar  to  a  fmal)  petal. 

In  the  lad  place,  the  fummits  of  the  radii  of  the  lligma 
are  longer  and  fubniated  in  the  nympbaa  lotus  i  (horter,  oval, 
and  lanceolated,  in  the  nympbaa  carulea. 

The  fmcll  exhaled  from  the  flowers  of  each  kind  is  alfo 
very  different :  that  of  the  nympbaa  carulea  is  exceedingly 
fweet  and  agreeable ;  that  of  the  nympbaa  lotus  is  (Ironger^ 
more  pimgent,  and  much  lefs  agreeable. 

In  regard  to  the  fruit,  I  did  not  find  in  them  any  very  re- 
markable difference :  in  both  fpecies  it  confifts  of  a  dry  round 
berry,  which  is  long,^  covered  by  the  bafes  of  the  folioles  of 
the  calyx  and  thofe  of  the  petals ;  truncated  and  radiated  at 
the  fummit,  which  is  always  ftained  by  the  decompofition  of 
the  (lamina  and  interior  petals :  it  is  divided  into  feveral  cells, 
each  of  which  corrcfponas  to  a  radius  of  the  (ligma,  and  con- 
tains a  quantity  of  round  feeds  of  a  rofe  colour. 

The  Arabs  have  very  well  diflineuifhed  thefe  plants,  and 
given  to  each  a  particular  name :  the  former  they  call  neou* 
Jar^  and  the  latter  bacbentn. 

By  felefling  from  the  defcription  here  given  the  moft  promi- 
nent differences,  both  fpecies  may  be  chara&cris^d  as  follov^'S  i 
NYMPHiEA  Lotus, 

N.  folits  dentattSy  antbcrts  apice  Jtmplicibus^ 
Nymph^a  C^ihjlka, 

N.  foltis  repanJiSf  antberis  apice  fubulato^petaloidtis/ 

5  ExpUinathn 


On  Mr.  GreatheaePs  Life-Boat.  331 

Explanation  of  the  Plate.  (VII.) 


I.  A  petaK 

%•  A  (lamen  of  the  interior  feries. 

3.  A  flamen  of  the  exterior  feries. 

4.  The  ovarium  and  (ligma. 

5.  The  feeds. 

6.  A  fedion  of  the  pedicle. 
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LX.  Onilfr.  Greathead's  Li/!?-J3oa/*. 

SIR. 


CONSIDERABLE  time  has  elapfed  (ince  I  had  the  ho* 
iiour  to  lay  before  the  Society  a  moael  of  the  life-boat  of  my 
invention. 

I  have  now  enclofed  a  particular  account  of  its  conAruAion 
in  a  letter  from  Mr.  Hinderwell^  explaining  upon  what  prin- 
ciple it  is  built,  fo  as  to  render  it  fuperior  to  any  other  form 
of  a  boat  for  the  dangerous  enterprifes  for  which  it  was  in<* 
tended^  and  has  been  ufed. 

I  am^  Sir^  your  humble  fervant, 

Henry  Greathead. 

South  Shields, 
Jan.  I,  l8o». 

To  Mr.  Charles  Taylor. 

SIR, 

IT  is  much  to  oe  lamented,  that  in  an  age  enlightened  by 
fcience,  fuch  a  languid  indifference  fhould  prevail  on  many 
important  public  occafions;  and  that  the  mod  excellent  in- 
ventions fhould  have  to  combat  the  force  of  inveterate  preju- 
dice. 

How  many  valuable  difcoveries  have  lan^ifhed  in  obfcu- 
rity  1  How  many  ufeful  projefts  have  perifhed  in  embryo, 
deprived  of  the  foftering  aid  of  the  public,  and  the  patronage 
of  influence  and  authority  !  In  the  clafs  of  ufeful  improve- 
ments for  the  diminution  of  the  dangers  incident  to  a  mari- 
time profeffion,  the  life-boat,  invented  by  Mr.  Greatbead,  of 
Shields,  has  a  claim  to  a  diftinguifhed  patrona^.  An  ex- 
perimental convi£tion  of  its  great  utility  in  favmg  the  lives 
of  fliipwrecked  feamen,  and  of  its  perfeft  fafety  m  the  moft 
agitated  lea,  has  induced  me  to  aavocate  the  caufe  with  a 

*  From  the  Tran/a^io/is  of  il>e  Society  for  the  Encouragement  of  Jrttp 
^c,  for  1801. — The  Society**  gold  medal  and  fifty  guineai  were  voted  to 
Mr;  Greachead  for  this  invention. 
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seal  proportioned  to  its  importance ;  and  it  is  a  confoTatorf 
fefle6tion  to  my  ownmind^  that  my  exertions  hav^  been 
foccefsful  in  the  introdu6lion  of  a  hfe-boat  in  the  port  of 
Scarborough,  and,  I  truft,  not  unprofitable  towards  pro- 
moting a  nmilar  eftablifhment  in  other  places.  The  ferviceff 
which  have  been  recently  performed  at  this  port  by  means  of 
the  life-boat,  in  contributing  to  the  prefervation  of  the  lives 
of  the  crews  of  two  veffels,  more  than  compenfate  for  every 
labour.  I  am  far  from  the  anibition  of  afpiring  to  any  ho- 
noraiy  teftimony  on  this  occafion.  Actuated  by  the  pureft 
principle  of  philanthropy,  my  fole  object  is  the  benefit  of  the 
community,  and  to  endeavour,  by  ardent  recommendations^ 
to  excite  a  fpirit  of  emulation  in  order  to  introduce  the  life- 
boat, with  Us  invaluable  properties,  into  more  general  ufe. 
I  am  induced  to  fubmit,  with  the  utmoft  deference  and  re- 
fee£t,  to  the  confideration  of  the  Society  of  Arts,  &c.  the 
following  defcription  of  the  life-boat,  with  fome  mifcella- 
neous  obfervations.  The  conftru£tion  of  the  boat,  agreeably 
to  Mr.  Greathead's  plan,  is  as  follows : 

The  length  is  thirty  feet;  the  breadth,  ten  feet;  the 
depth,  from  the  top  oi  the  gunwale  to  the  lower  part  of  the 
keel  in  midfliips,  three  feet  three  mches;  firom  the  gunwale 
to  the  platform  (within),  two  feet  four  inches ;  from  the  top 
c>f  the  ftems  (both  ends  being  fimilar)  to  the  horizontal  line, 
of  the  bottom  of  the  keel,  fivc^  feet  nine  inches.  The  keel  is 
a  plank  of  three  inches  thick,  of  a  proportionate  breadth  in 
midihips,  narrowing  gradually  toward  the  ends  to  the  breadth 
of  the  ftems  at  the  bottom,  and  forming  a  great  convexity 
downwards.  The  ftems  are  fegments  of  a  circle,  with  confi- 
ilerable  rakes.  The  bottom  fe£lion,  to  the  floor-heads,  is  a 
curve  fore  and  aft,  with  the  fweep  of  the  keel.  The  floor- 
timber  has  a  fmall  rife  curvinc  from  the  keel  to  the  floor- 
heads.  A  bilge-pIank  is  wrought  in  on  each  fide  next  the 
floor-heads  with  a  double  rabbet  or  eroove  of  a  fimilar  thick- 
nefs  with  the  keel ;  and  on  the  outnde  of  this  are  fixed  two 
bilge-trees,  correfponding  nearly  with  the  level  of  the  keel. 
The  ends  of  the  oottom  fe£tion  form  that  fine  kind  of- en- 
trance obfervable  in  the  lower  part  of  the  bow  of  the  fiihin^- 
boat,  called  a  coLle^  much  ufed  in  the  North.  From  this 
part  to  the  top  of  the  ftem  it  is  more  elliptical,  forming  a 
confiderable  proje&ion.  I'he  fides,  from  the  floor- heads  to 
the  top  of  the  gunwale,  flaunch  off  on  each  fide,  in  propor- 
tion to  about  half  the  breadth  of  the  floor.  The  breadth  is 
continued  far  forward  towards  the  ends,  leaving  a  fuflicient 
length  of  ftrait  fide  at  the  top.  The  (heer  is  regular  along 
the  ftrait  fide,  and  more  elevated  towards  the  ends.    Thv 
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^Qwale,  fixed  on  the  outfide,  is  three  inches  thick.    The 
fides,  from  the  under  part  of  the  gunwale  along  the  whole 
ienffth  of  the  regular  flieer,  extending  twenty-one  feei  fijc 
inches,  are  cafed  with  layers  of  cork  to  the  depth  of  lixteea 
•inches  downward ;  and  the  thicknefs  of  this  cafing  of  cork 
being  four  inches,  it  proje6ts  at  the  top  a  little  without  the 
^gunwale.     The  cork  on  the  outiide  is  fecured  with  thia 
plates  or  flips  of  copper,  and  the  boat  is  fattened  with  copper 
'nails.     The  thwarts,  or  feats,  are  five  in  number,  double 
banked,  confequently  the  boat  may  be  rowed  with  ten*  oars* 
The  thwarts  are  firmly  ftanchionea.  The  fide  oars  are  (hortf, 
with  iron  tholes  and  rope  grommets,  fo  that  the  rower  ca|i 
pull  either  way.    The  boat  is  (leered  with  an  oar  at  each 
end ;  and  the  fteering  oar  is  one- third  longer  than  the  row- 
ing oar.    The  platform  placed  at  the  bottom  within  the  boat 
is  horizontal^  the  length  of  the  midfliips,  and  elevated  at  the 
ends  for  the  convenience  of  the  fteerfman,  to  give  him  a 
greater  power  with  the  oar.    The  internal  part  of  the  boat 
next  the  fides,  from  the  under  part  of  the  thwarts  down  ta 
the  platform,  is  cafed  with  cork ;  the  whole  quantity  of  which 
affixed  to  the  life-boat  is  nearly  feven  hundred  weight.    The 
cork  indifputably  contributes  much  to  the  buoyancy  of  the 
boat,  is  a  good  defence  in  going  alongfide  a  vefiel,  and  is  of 
principal  ute  in  keeping  the  boat  in  an  ere£t  pofition  in  the 
fea,  or  rather  of  giving  her  a  very  lively  and  quick  difpofition 
to  recover  firom  any  fudden  eant  or  lurch  which  (he  may  re- 
ceive from  the  ftroke  of  a  heavy  wave.    But  exclufive  of  the 
cork,  the  admirable  confiru6tion  of  this  boat  gives  it  a  decided 
pre-eminence.  The  ends  being  fimilar,  the  boat  can  be  rowe4 
either  way ;  and  this  peculiarity  of  form  alleviates  her  in  rifing 
over  the  waves.    The  curvature  of  the  kepi  and  bottom  facif- 
litates  her  movement  in  turning,  and  contributes  to  the  eafe 
of  the  fteerage,  as  a  fingle  firoke  of  the  (leering  oar  has  an  im- 
mediate efieSj  the  boat  moving  as  it  werb  upon  a  centre.  The 
fine  entrance  below  is  of  ufe  in  dividing  the  waves,  when  roW'r 
ing  againft  them ;  and,  combined  with  the  convexity  of  the 
bottom  and  the  elliptical  form  of  the  (lem,  admits  her  to  rife 
with  wonderful  buoyancy  in  high  fea,  and  to  launch  forward 
with  rapidity,  without  (hippiqg  atiy  water,  when  a  commf^n 
boat  would  oc  in  danger  of  being  (illed.    The  flaunching,  pr 
'  fpreading  form  of  the  boat,  from  the  floor- heads  to  the  gun- 
wale, gives  her  a  confiderable  bearing ;  and  the  continuation 

*  Five  of  the  benches  are  only  ufcd,  the  hofit  being  geaenllf  rowed 
with  ten  oars. 

f  The  ihorc  oar  is  more  mai^geable  in  a  high  Tea  than  the  long  car, 
am)  iti  ftr«ke  is  mare  pertain. 
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t>f  the  t>readth)  well  forward,  is  a  g^t  fupport  to  her  in  the 
fea ;  and  it  has  been  found  by  experience,  that  boats  of  this 
conftrudion  are  the  beft  fea-boats  for  rowing  againft  turbu- 
lent waves.  The  internal  fliallownefs  of  the  boat  from  the 
gunwale  down  to  the  platform,  the  convexity  of  the  form, 
and  the  bulk  of  cork  within^  leave  a  very  diminifhed  fpace 
for  the  water  to  occupy ;  fo  that  the  life-boat  when  filled  with 
water  contains  a  confiderable  lefs  quantity  than  the  common 
boat^  and  is  in  no  danger  either  of  finking  or  overtumine« 
It  may  be  prefumed  by  fume,  that  in  cales  of  high  winB, 
agitated  fea,  and  broken  waves,  that  a  boat  of  fuch  a  bulk 
could  not  prevail  againft  them  by  the  force  of  the  oars;  but 
the  life-boat^  from  her  peculiar  tbrm,  may  be  rowed  a-head 
nvhen  the  attempt  in  other  boats  would  fail.  Boats  of  the 
common  form,  adapted  for  fpecd,  are  of  courfe  put  in  mo- 
tion with  a  fmall  power,  but  for  want  of  buoyancy  and  bear- 
ing are  overrun  by  the  waves  and  funk,  when  impelled 
tgainft  them ;  and  boats  confirudcd  for  burden  meet  with 
too  much  refinance  from  the  wind  and  fea  when  oppofed  to 
them,  and  cannot  in  fuch  cafes  be  rowed  from  the  more  to  a 
fliip  in  diftrefs.  An  idea  has  been  entertained,  that  the  fu- 
perior  advantages  of  the  life-boat  are  to  be  afcribed  folely  to 
the  quantity  of  cork  aflSxed.  But  this  is  a  very  erroneous 
opinion ;  and,  I  truft,  has  been  amply  refuted  b^  the  pre- 
ceding obfervations  on  the  fupereminent  conflru&ion  of  this 
boat*  It  muft  be  admitted,  that  the  application  of  cork  to 
common  boits  would  add  to  their  buoyancy  and  fecurity ; 
and  it  might  be  a  ufeful  expedient,  if  there  were  a  (Quantity 
^f  cork  on  board  of  (hips,  to  prepare  the  boats  with  m  cafes 
of  fliipwreck,  as  it  might  be  expeditioufly  done,  in  a  tempo- 
rary way,  by  means  of  clamps,  or  fome  other  contrivance. 
The  application  of  cork  to  fome  of  the  boats  of  his  majefty's 
Ihips*  might  be  worthy  of  confideration  ;  more  particularly 
as  an  experiment  might  be  made  at  a  little  expenfe,  and 
without  inconvenience  to  the  boats;  or  may  prevent  plea- 
fure  boats  from  upfettinjg  or  finking. 

The  life-boat  is  kept  in  a  boat-houfe,  and  placed  upon  four 
low  wheels,  ready  to  be  moved  at  a  moment's  notice.  Thefe 
wheels  are  convenient  in  conveying  the  boat  along  the  fliore 
to  the  fea;  but  if  (lie  had  to  travel  upon  them  on  a  rough 
road,  her  frame  would  be  exceedingly  (haken.  Befides,  it 
has  been  found  difficult  and  troublefome  to  replace  her 
upon  thefe  wheels  on  her  return  from  fea.  Another  plan 
has  therefore  been  adopted.    Two  wheels^  of  nine  feet  dia- 

*  The  launches* 

meter. 
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Meter,  with  a  moveable  arched  axis^  and  a  pole  fixed  thereto 
for  a  lever,  have  been  conftru£led.  The  boat  U  fufpended 
near  her  centre  between  the  wheels  under  the  axis,  toward 
each  extremity  of  which  is  an  iron  pin  with  a  chain  attached. 
When  the  pole  is  elevated  perpendicularly,  the  upper  part  of 
the  axis  becomes  deprefled,  and  the  chains  being  hooked  to 
eye-bolts  on  the  infide  of  the  boat,  (he  is  raifed  with  the  ut- 
mod  facility  by  means  of  the  pole,  which  is  then  faflened 
down  to  the  (lem  of  the  boat. 

The  Scarborough  boat  is  under  the  dlre6tion  of  a  commit- 
tee. Twenty-four  fifliermen,  compofing  two  crews  *,  are 
alternately  employed  to  navigate  her.  A  reward,  in  cafes  of 
fliipwreck,  is  paid  by  the  committee  to  each  man  a£tually 
engaged  in  the  affiftance ;  and  it  is  expeded  that  the  veflel 
receiving  affiftance  fliould  contribute  to  defray  this  expenfe. 
None  have  hitherto  refufed. 

It  is  of  importance  that  the  command  of  the  boat  (hould 
be  intrufted  to  foitie  fteady,  experienced  pcrfon,  who  is  ac- 

auainted  with  the  diredllon  of  the  tides  or  currents,  as  much 
cill  may  be  required  in  rifin^  them  to  the  mod  advantage  in 
going  to  a  ihip  in  diftrefs.  It  fhould  alfo  be  recommended, 
to  keep  the  head  of  the  boat  to  the  fea  as  much  as  circum« 
fiances  will  admit;  and  to  give  her  an  accelerated  velocity 
to  meet  the  wave.  Much  caution  is  neceffary  in  approach- 
ing a  wreck,  on  account  of  the  ftrong  reflux  of  the  waves, 
which  is  fometimes  attended  with  great  danger.  In  a  ge- 
neral way,  it  is  fafeft  to  go  on  the  lee  quarter;  but  this  de-r 
pends  upon  the  pofition  of  the  veflel ;  and  the  mafter  of  the 
Doat  (hould  exercife  his  (kill  in  placing  her  in  the  moft  con- 
venient (ituation.  The  boatmen  (hould  pra£life  themfelves 
in  the  ufc  of  the  boat,  that  they  may  be  the  better  acquainted 
with  her  movements ;  and  they  (hould  at  all  times  be  ftri6lly 
obedient  to  the  dire&ions  of  the  perfon  who  is  appointed 
to  the  command. 

The  great  ingenuity  which  has  been  dlfplayed  in  the  ccn- 
ftruftion  of  the  life-boat,  leavesi  fcarcely  any  room  for  im- 
provement; but  fome  have  fuppofed  that  a  boat  of  twenty- 
five  feet  in  length,  witK  a  proportionate  breadth,  would  an- 
fwer  every  purpofe  of  a  larger  one.  A  boat  of  thefe  dimen- 
fions  would  certainly  be  lighter,  and  lefs  expeniive;  but  whe- 
ther (lie  Would  be  equally  fife  and  (leady  in  a  high  fea  I 
cannot  take  upon  myfelf  to  determine. 

Mr.  Greathcad,  of  South  Shields,  the  inventor,  under- 

•  Two  crews  are  appointed^  that  there  may  be  a  fuiFicicni  number 
xcady  in  cafe  of  any  abfeqce^ 

takes 
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fakes  to  build  thefe  boats,  and  to  convey  them  to  any  port 
in  the  kingdom.  He  is  a  worthy  man^  in  whom  a  confi- 
4(ence  may  be  repofed^  and  will  build  upon  moderate  terms 
of  profit. 

Thomas  Hinderwell. 

Defcriptlon  of  the  Lafe-  Boat. 

EEE  (Plate  VIII.),  the  flieer  or  curve  of  the  boat. 

II,  the  two  ftems  or  ends. 

K,  the  keel. 

LL,  the  aprons^  to  fifcngthen  the  ftems* 

M  M,  the  fheets,  or  places  for  paflTengers. 

M  N,  timber-heads,  or  boat-faftenings. 

OOOOO9  the  tholes  on  which  the  oars  are  flung  by 
piommets. 

T,  flooring  under  the  rowers  feet. 

Fig.  2,.  a  crofs  fedion  of  the  life-boat. 

FF,  the  outfide  coatines  of  cork. 

GG,  the  infide  cork  filling. 

H  H,  the  outfide  planks  of  the  boat. 

I,  one  of  the  ftems  of  the  boat. 

K,  the  keel. 

N  N9  the  timber  heads. 

P,  the  thwarts,  or  rowers  feats. 

R,  one  of  the  ftanchions  under  the  thwarts,  each  being 
thus  firmly  fupported. 

S,  a  fection  of  the  gang-board,  which  crofles  the  thwarts, 
and  forms  the  paflace  from  one  end  of  the  boat  to  the  other. 

T,  the  floor- heaos,  or  platform  for  the  rowers  feet. 

V  V,  the  two  bilge-pieces,  nearly  level  with  the  keel. 

WW,  the  gunwales. 

X,  a  ring-bolt  for  the  head-faft,  there  being  another  alfo 
at  the  other  end. 

Y,  platform  for  the  fteerfman. 

Fig.  3,  a  truck  or  carriage  with  four  wheels,  to  convey  the 
boat  to  and  from  the  fea. 

a,  an  oblone  frame  of  wood  confifting  of  two  long  pieces, 
hollowed  a  little  to  admit  the  body  of  the  boat,  and  fecured 
by  the  crofs  pieces  bb.  . 

cccc,  four  low  wheels,  each  funk  or  hollowed  in  the  mid« 
die,  to  run  better  upon  a  rail-way  or  timber-road. 

dd,  two  indents  made  in  the  fide  timbers,  that  the  bottom 
of  the  boat  may  lie  firm  therein. 

e  e,  two  fmajl  rollers,  moveable  in  the  crofs  timbers  for 
the  keel  of  the  boat  to  Aide  upon. 

ff,  the 
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f  f,  Jwo  lonr  rollers^  one  at  .each  fend  of  the  frame,  to  aflBft 
in  r()ifitig  the  Doat  upon  or  Aiding  it  oflf  the  truck  or  car^ 
riage. 

Management  tf  ibe  IJfeBodi  frot^  tie  Bodt-Houfe  to  the 
Sea,  and  vice  verfi,  as  pra6Bfed  at  t/ywejloffe,  in  Suffolk. 

The  life-boat  may  be  hunched  from  any  beach,  when 
wanted,  with  a^  much  cafe  as  any  other  boat,  by  prf>per  af- 
^ftance.  Thediftaricc  from  the  ooat-houfe  at  LoweRofle  to 
the  (hore  is  one  hundred  yards,  and  the  boat's  crew  can  run 
her  down  in  t^n  minutes.  When  the  Tea  does  not  tumble  in 
upon  the  beach  very  much,  the  boat  may  be  eafily  launched 
by  laying  the  ways  as  far  as  poflible  in  the  water>  and  haul- 
ing tne  carriage  from  under  her. 

When  there  is  a  great  fea  on  the  beach,  the  boat  muft  be 
launched  from  the  carriage  before  (he  comes  to  the  f»irf,  on 
planks  laid  acrofs,  as  other  boats  are  launched;  the  people 
ftanding  on  the  ends  to  prevent  the  Tea  moving  them ;  then, 
with  the  afliftance  of  the  anchor  and  cable  (which  (liould  be 
laid  out  at  fea  for  the  purpofe),  the  boat's  crew  can  draw  her 
over  the  highed  fea. 

Upon  the  boat  returning  to  the  fliore,  two  double  blocks 
are  provided ;  and,  having  a  (hort  drop  6xed  in  the  hole,  in 
the  end  of  the  boat  next  the  fea,  the  boAtis  eafily  drawn  upon 
the  carriage.  The  boat's  crew  can  run  heriany  di fiance  upon 
t  clear  ftore  by  the  carriage  of  Mr.  Gteatheaa's  contrivance, 

jiccount  of,  and  Injlrti^iom  for,  the  Management  of  tb$ 

Life- Boat  * 

The  boats  in  general  of  tWs  defcnption  art  painted  white 
on  the  outfide,  this  colour  more  immediately  engaging  the 
^e  of  the  fpefiatot"  at  her  rifin^  from  the  hollow  of  the  fea 
than  any  other.  Th6  bottom  of  the  boat  is  at  firft  varniflied 
(which  will  take  paint  aftetwards),  for  the  Ynore  minute  in- 
fpe6lion  of  purchafers.  The  oars  (he  is  J?qviipp(6d  with  are 
made  of  fir  of  the  beft  quality^  having  found  by  experience 
that  a  rove-a(h  oar  that  will  drefs  clean  and  light  is  too 

f)tiant  among  the  breakers ;  and  when  made  itrong  and 
leavy,  from  rowing  double  banked,  ibc  purchafe  being 
(hort,  iboQcV  exhauits  the  rower,  which  makes  the  fir  oar, 
ilvhen  made  Riff,  more  preferable. 

In  the  management  of  the  boat,  (he  requires  twelve  men 

to  work  her ;  that  is,  five  men  oft  each  fide,  rowing  doul&le 

)>anked,  with  an  oar  flung  over  zj\  irop  thole,  with  a  grom- 

aict  (as  provided)  fo  as  to  enable  the  rower  to  pull  either 

Vo  u .  XV.  No.  69.  Z  way ; 
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^ay;  and  one  man  at  each  end  to  (leer  her,  and  to  be  ready  at 
the  oppofite  end  to  take  the  ftern  oar  when  wanted.  As,  from 
the  conftruSion  of  the  boat,  (he  is  always  in  a  pofition  to  be 
rowed  either  way,  without  turning  the  ooat,  when  manned, 
the  perfon  who  fleers  her  ftiould  be  well  acquainted  with 
the  courfe  of  the  tides,  in  order  to  take  every  poflible  advan- 
tage: the  heft  method,  if  the  direftion  will  admit  of  it,  is  to 
head  the  fea.  The  fteerfman  (hould  keep  big  eye -fixed  upon 
the  wave  or  breaker,  and  encourage  the  rowers  to  give  way 
as  the  boat  rifes  to  it  5  being  then  aided  by  the  force  of  the 
oars,  (he  launches  over  it  with  vaft  rapidity,  without  (hipping 
any  water.  It  is  neceflfary  to  obferve,  that  there  is  often 
a  (trong  reflux  of  fea,  occafioned  by  the  ftranded  wrecks, 
which  requires  both  difpatch  and  care  in  the  people  em- 
ployed, that  the  boat  be  not  damaged.  When  the  wreck  is 
reached,  if  the  wind  blows  to  the  land,  the  boat  will  come 
in  (hore  without  any  other  eflbrt  than  fleering. 

I  would  flrongly  recommend  praftifinff  the  boat,  by  which 
means,  with  experience,  the  danger  will  appear  Jels,  from 
the  confidence  people  will  have  in  her  from  repeated  trials. 


LXI.  A  general  Vi^iw  of  the  Coal  Mines  worked  in  France^ 
of  tbeir  different  Produ&Sj  and  the  Means  of  circulating 
tbem.     By  C.  Lepebvre,   Member  of  tie  Council  of 
Mines ^  of  tbe  Pbilomatic  Society^  dc.  (sc. 

[Continued  from  p.  140.  J 

Department  ofllle  and  Vilaine* 

l\l  O  coals  are  dug  up  in  this  department.  It  may  receive 
this  fuel  by  fea  in  the  northern  part ;  and  the  mines  of  Mon- 
•trelais  and  North,  in  the  department  of  Loire-InFerieufe,  may 
fupply  the  fouthern  part. 

Department  of  Indre* 

Thia  department  is  in  the  fame  fituation  as  the  preceding 
in  regard  to  the  want  of  coal  mines.  It  might  be  fupplied 
from  the  mines  in  the  department  of  La  Creufe,  if  the  river 
of  that  name,  which  is  navigable  for  boats  only  to  Argentan, 
were  rendered  navigable  hiener  up. 

If  the  navigation  of  the  Cher  were  improved,  it  might  alfo 

fupply  with  coals  the  eaftern  part  of  the  department  of  Indre, 

becaufe  the  coal  mines  in  the  environs  of  Montlugon  would 

then  become^n  obje£t  of  importance. 

v.  .  *         •    Dfparlmenl 
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Department  of  Indre  and  Ijoire. 

.  There  are  no  coal  mines  in  this  department ;  hut  it  re- 
ceives the  produfts  of  the  mines  of  various  departments  by 
the  river  Loire,  which  traverfes  it  in  its  longeft  diredkion. 

Department  oflfere. 

The  Touthern  part  of  this  department  (22)  contains  fome 
coal  mines;  and  particularly  in  the  environs  of  the  com- 
munes of  La  Motte,  Pierre- Chatfil,  La  Mure,  Saint-Bar- 
thelemi-de*Sechilienne,  8cc. 

They  fupply  a  mineral  combuftible  of  a  moderate  quality; 
but  is  exceedingly  valuable  in  a  country  where  wood  is  daily 
becoming  fcarcer. 

Thefe  coal  mines  are  almofl:  all  worked  in  an  irregular 
manner,  without  attention  to  tne  lives  of  the  workmen  or  to 

economy. 

The  annual  produft  of  thefe  mines  may  be  eftimated  at 
from  a  million  to  twelve  hundred  myriagrammes. 

The  price  at  the  mines  is  from  15  to  20  cents  per  myria- 
gramme;  but  the  difficulty  of  land-carriage  raifes  the  price 
at  Grenoble  to  from  60  to  80  cents. 

Department  ofJura% 

Several  indications  of  coals  have  been  announced  in  this 
department;  and  fome  attempts  were  made  to  wurk  mines, 
which  gave  rife  to  well-founded  hopes :  but  thefe  attempts 
are  now  abandoned,  and  no  mines  are  worked  in  this  depart«- 
ment* 

In  the  prefent  ftatc  of  things,  the  mines  of  Blanzy  and 
Saint-Berain,  in  the  department  of  Sa6ne  and  Loire,  furnifli 
coals  to  this  department  by  the  canal  of  Charolois  and  Doubs. 
The  fouthern  part  is  fupplied  from  the  mines  of  Rives-de)* 
Gier, 

Department  ofLandes. 

Indications  of  coal  have  been  announced  in  the  neigh* 
bourhood  of  Dax  ;  but  from  the  nature  of  the  foil  it  13  |)r(>- 
bable  that  it  is  foflii  wood.  As  this  department  has  no  coal 
mines  worked,  it  is  fuj)plied  with  this  fuel  by  fea,  and  par- 
ticularly from  the  port  of  Bayonne. 

Department  of  Loire  and  Cher. 

This  department  (23)  has  no  coal  mines.  It  receives  this 
fiiel  by  the  river  Loire  from  the  mines  of  Haute-Loire  and 
Allier. 

Z  %  Department 
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Department  of  Haute-Loire^ 

Very  abundant  coal  mihes  are  worked  in  the  Cantons  of 
Braflac-Sainte-florine,  Freugeres,  Vergongheon,  and  Lemp* 
des^  the  produft  of  which  is  confiderable.  That  of  Grof- 
menil^  fituated  in  the  laft-menlioned  commune,  which  had 
been  perforated  by  a  number  of  fmall  pits  in  fuch  a  manner 
that  the  ftrata  of  coal  was  inundated,  is  now  in  the  hands  of 
a  companv,  who  are  clearing  it  of  water,  and  making  pre* 
parations  tor  working  it  to  a  greater  depth. 

There  is  reafon  to  think,  that  this  mine  alone,  when  in  a 
produAive  (late,  will  fumilh  as  much  as  all  the  other  minea 
of  the  country  do  at  prefent.  The  annual  produ£k,  howeverk 
of  the  latter  is  from  fifteen  to  eighteen  hundred  thoufand 
tnyriagrammes.  Thefe  coals  are  of  an  excellent  quality. 
The  means  of  their  conveyance  are  the  navigation  of  the 
Allier  and  the  Loire,  the  canal  of  Briare  and  of  the  Seine; 
which  gives  for  their  circulation  an  extent  of  more  than  140 
leagues.  A  large  quantity  of  thefe  coals  is  confunied  at 
Pans.  The  mean  price  of  them  at  the  pits  is  from  15  to  lo 
cents,  and  when  delivered  at  Paris  from  30  to  40  cents  per 
snyriagramme. 

Department  of  La  Loire. 

The  fouth-eaft  part  of  this  departnqent  (14)  contains  a 

Seat  number'  of  coal  mines^  worked  itw^tn  extent  of  mort 
an  teti  tniles  in  length  and  five  or  fix  miles  in  breadth. 
The  prindpal  communes  in  which  thefe  mines  are  fituated 
are  thofeot  Rives-de-Gier,  Saint-Chamond,  Saint-Etienn^^ 
Le  Chambon,  Fimini,  Roche- Moliere,  &e. 

It)  confequence  of  the  number  and  richnefs  of  the  ftrata 
found  in  thefe  catitons,  an  immcnfe  quantity  of  this  fuel  has 
been  extraded  for  feveral  centuries  pad}  but  in  order  to  ob- 
tain it  fooner,  and  with  more  eafe,  a  sreat  many  pits  have 
been  funk,  by  meatis  of  which  the  coals  neareft  the  furface 
were  dug  out.  The  whole  country  is  perforated  with  thefe 
apertures.  This  irregular  method  rendered  the  working  of 
the  inferior  ftrata  much  more  laborious  and  expenfive. 

The  prefent  produA  of  the  different  mines  in  this  depart- 
ment are  ftaied  at  thirty  millions  of  myriagrammes  annually; 
and  this,  in  all  probability,  is  below  the  truth.  If  the  mines 
were  better  worked,  it  is  certain  that  the  quantity  might  be 
quadrupled. 

The  quality  and  price  of  thefe  coals  is  exceedingly  various. 
Tl^ofe  ot  the  firft  quality  coft  at  the  mine  from  10  to  la  cents 

per 
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per  myriflmmme  $  thofe  of  mean  quality  are  fold  for  7  or  8 
cents,  and  the  word  for  5. 

,  The  medium  price  of  thefe  coals  tranfported  to  Lyons  is 
I  j  or  18  cents  per  myriagramme:  the  price  at  Marfeilles  it 
35  cents. 

Department  of  La  Loire  Infer ieure. 

This  department  (25),  as  has  been  feen,  may  receive  coda 
from  the  mines  iiluated  towards  the  upper  part  of  the<roum 
of  the  Loire  as  well  as  from  thofe  of  Allier.  The  coals  oJF 
the  mine  of  Decife,  which  will  be  mentioned  in  fpeaking  of 
the  department  of  La  Nievre,  are  alfo  conveyed  to  di^erent 

f>laces  on  the  Loire.  The  coals  alfo  of  the  mmes  of  Montre- 
aisy  iituaied  two  or  three  leagues  to  the  north  of  Vanides  and 
Ingrande,  are  conveyed  on  the  lower  part  of  the  Loire.  They 
are  embarked  in  particular  at  the  latter  place  to  be  trani- 
ported  to  the  communes  on  the  banks  of  that  river  defceua- 
mg  to  Nantes,  where  the  confumption  is  confiderable. 

The  coals  annually  extracted  from  thefe  mines  may  be  fafely^ 
eftimated  at  a  million  of  myriagrammes.  They  are  of  a  good 
quality.  The  niean  price  on  tne  fpot  is  5  cents  per  myria- 
gramme ;  when  fent  to  Nantes,  the  fame  quantity  colts  25 
cents. 

In  this  department  there  are  alfo  peat^mofleSy  the  produA 
of  which  is  abundant,  and  of  great  utility  to  the  inhamtants. 
The  moft  confiderable  are  found  in  the  marfhes  of  M( n  oir?, 
to  the  north  of  Nantes.  More  than  eight  thoufand  indivi- 
duals are  employed  in  digging  peat  from  thefe  mo0es. 

Department  of  Loire  and  Cber. 

There  are  no  mines  worked  in  this  department.  It  receives 
coals  by  the  Loire,  which  traverfes  it;  and  might  confume 
thofe  alfo  brought  by  the  Cher  from  the  mines  iituated  in 
the  environs  of  Commentry  and  MontluQon,  in  the  depart- 
ment of  Allier^  if  the  navigation  of  the  Cher  were  improved. 

Department  of  Loir et. 

There  are  no  coal  mines  worked  in  this  department ;  but 
it  is  abundantly  provided  with  coals  by  the  navigation  of  the 
Seine. 

Department  of  hot* 

Abundant  coal  mines  exift  in  the  environs  of  Figeac,  to- 
wards the  eaft  extremity  of  this  department.  They  are  badly 
worked  by  the  proprietors  of  the  ground  \  but  they  are  fui- 
ceptible  of  improvement,  if  means  of  confumption  were 
opened  for  their  produ&s. 

Z  5  Department 
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Department  of  Lot  and  Garonne. 

No  coal  mines  are  worked  in  this  department.  Thofe  ex- 
tracted from  the  mines  of  Carmeaux,  in  the  department  of 
Tarn,  are  brought  to  it  on  the  Garonne;  and  it  receives  by 
the  Lo!  thofe  of  the  department  of  that  name,  which  would 
be  fupplied  much  cheaper  if  the  Lot  were  rendered  navigable 
towards  Figeac  and  the  department  of  Aveyron. 

Department  of  La  Lozere. 

The  difcovery  of  fome  ftrata  of  coal  in  this  country  would 
be  of  great  utility.  Wood  daily  becomes  fcarcer;  and  the 
communication  with  the  coal  countries  in  the  neighbouring 
departments  is  difScuIt  and  expenfive. 

Several  indications  of  coal  have  been  announced ;  parti- 
cularly towards  Canourgue,  towards  Mcnde,  and  in  the 
neighbourhood  of  Meyrmey.  Some  fpecimens  fent  to  the 
Council  of  Mines  announce  only  foflil  wood. 

Department  ofLys. 

This  department  has  no  coal  mines  worked.  It  receives 
thofe  of  the  departments  of  the  North  and  of  Jemappes, 

Department  of  La  Mancbe, 

There  are  feveral  indications  of  coal  in  this  department; 
lind  particularly  in  the  Forcft  of  Briquebec,  near  Valonges; 
in  the  commune  of  Pleflis,  near  Fretot;  in  that  of  Moon,  and 
Jhat  of  Semilly.  in  the  diHrift  of  Saint-Ld. 

Strata  of  coal  have  been  found  in  the  commune  of  Pleffi ; 
but  hitherto  they  are  fo  intermixed  with  ftrata  of  fchift,  that 
if  worked  they  would  not  pay  the  expenfes. 

Department  (fLa  Marne. 

This  department,  as  far  as  is  yet  known,  has  no  coal 
mines.  Colle6lions  of  foflil  wood,  and  of  peat  exceedingly 
pyritous,  are  frequently  found  under  ftrata  of  marly  earth, 
Thefe  fubftaqces  have  often  been  announced  as  coal,  but 
they  do  not  pofflfs  the  qualities  of  that  fuel.  They  kindle 
flowly,  and  become  totally  incandefcent ;  but  they  give  very 
little  flame,  and  for  the  moft  part  none  at  all.  This  fub-» 
(lance  is  called  by  the  inhabitants  earth  coal. 

The  Valley  of  La  Vefle  furniflies  abundatice  of  peat  of  aq 
«X':ellent  quality.  This  river,  which  takes  its  fourcc  on  the 
eaA  of  Chalons,  pafles  Rheims  and  Braine,  and  difcharges  it-» 
jlfelf  into  the  Aifne  above  Sojflbns,  traverfing  an  extent  of 
cigbieeu  leagued.    It  every  where  r^as  over  a  b^d  of  pea). 
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tnd  may  afford  great  refources  to  the  neighbouring  com- 
munes if  that  fubltance  were  properly  dug  up. 

Department  of  La  Haute  Mame, 

There  are  no  coal  mines  worked  in  this  department.  Se- 
veral indications  of  coal  have  been  announced,  but  hitherto 
the  fpeciments  have  turned  out  to  be  bituminous  foflil  wood* 
This  department  is  at  a  dillance  from  coal  countries,  and  has 
on  eafy  communication  with  them ;  but  it  is  abundant  in 
wood. 

Department  of  La  Mayenne» 

This  department  is  fupplied  with  coals  by  the  Loire.  Boat) 
can  go  up  the  Mayenne  as  far  as  Laval ;  and  th6  Sarthe  as 
far  as  Mons. 

Department  of  Mayenne  and  Loire. 

There  are  feveral  fmall  coal  pits  worked  in  the  canton  (26) 
of  Saint- Aubin-de-Luigne,  in  the  territories  of  Chaudefond; 
Montjean,  and  feveral  other  places  adjacent.  They  are 
worked  very  irregularly,  and  the  produft  of  them  is  not 
known. 

The  mineof  Saint-George's-Chftteloifon,  fituated  between 
Vihiers  and  Dou6,  lo  the  eaft  of  the  latter  commune,  is  more 
important  and  worked  in  a  more  regular  manner.  The  pro* 
du£):  amounts  to  about  300,000  myriagrammes  per  annum  % 
but  it  might  be  rendered  more  confiderable. 

Department  of  La  Meurtbe^ 

A  difcovery  of  coal  has  been  announced  in  the  neighbour- 
hood of  Nancy;  but  the  fpecimens  fent  were  only  bitumi- 
nous foflil  wood.  At  prefent  this  department  has  no  coal 
mines  actually  worked. 

Department  of  the  Meufe. 

No  coal  mines  are  worked  in  this  department  (27).  It 
can  receive  coals  from  La  Saare  by  the  Mofelle,  and  the  ca- 
nal which  communicates  with  the  Meufe  between  Toul  and 
Pagny :  and  the  coals  of  the  department  of  Ourthe  may  be 
conveyed  on  the  Meufe  to  its  northern  part. 

Department  of  La  Meufe  Inferieure, 

This  department  poflefles  very  important  coal  mines  in  the 
•neighbourhood  of  Rolduc.  The  annual  produ6l  of  theqi 
amounts  to  more  than  13.500,000  myriagrammes;  and  they 
jare  far  from  b^ing  properly  worked.  -* 

The  coals  are  of  dififerent  qualities ;  fome  of  thei^i  are  very 
good.  Their  meah  price  at  the  mine  varies  from  5  tP  14  cents 
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LXTL  Memoir  on  the  Stones  faid  to  have  fallen  from  the 
Heavens,      Read   in    the   French    National  Injiitute    bj 

C.   VAUaUELIN  *. 

VV  H  I  L  E  all  Europe  refounded  with  the  report  of  ftonef 
fallen  from  the  heavens^  and  while  philofophers,  divided  ia 
opinion  on  this  fubjeA,  were  forming  hypothefes  to  explain 
|he  origin  of  them^  each  according  to  his  own  manner,  Mr. 
tdward  Howard,  an  able  Englifli  chemift,  was  purfuinff  in 
iilence  the  only  route  which  co'ild  lead  to  a  foliiiion  of  ihc 
problem.  He  coiledled  fpecimens  of  flones  which  had  fallen 
at  different  times,  procured  as  much  information  as  poflible 
refpe£ling  them,  compared  ihe  phyfical  or  exterior  charac* 
;lerg  of  thefe  bodies;  and  even  did  more,  in  fubjefting  them 
to  chemical  analyii^  by  means  as  ingenious  as  exad:. 
.  It  refults  from  his  refearchf:s,  that  the  ftones  which  fell  in 
England,  in  Italy,  in  Germany,  in  the  Eail  Indies,  and  in 
other  places,  have  all  fuch  a  perfc£i  refemblance  that  it  is 
almoft  im poflible  to  di din guiih  them  from  each  other;  and 
what  renders  the  fimiliiude  more  perfect  and  more  ftriking 
is,  that  they  are  compofed  of  the  fame  principles  and  nearly 
in  the  fame  pn^portions. 

Before  the  laft  refults  of  the  labour  of  Mr.  Howard  were 
Jcnown  in  France,  1  had  employed  myfelf  on  the  fame  ob- 
ject ;  and  I  have  the  fatisfa£tion  to  fina  in  his  memoir,  which 
has  been  fince  printed,  thai  they  perfectly  agree  with  thofe 
which  I  had  obtained. 

I  fhould  have  abfiained  from  any  public  notice  of  an  obje£i 
which  has  been  treated  of  in  fo  able  a  manner  by  the  EngliOi 
chemift,  if  he  himfelf  had  not  induced  me  to  do  fo  during 
his  reiidence  at  Paris;  had  not  the  fiones  which  I  analyfed 
been  from  another  country ;  and  had  not  the  intereA  excited 
by  the  fubje6l  rendered  this  repetition  excufable. 

It  is  therefore  to  gratify  Mr.  Howard,  to  give,  if  poflible, 
ippre  weight  to  his  expentpents,  and  to  enable  philofophers 
to  place  full  confidence  in  them,  rather  than  to  offer  any 
thine  new,  that  I  publifh  this  memoir.  One  of  the  (lones 
which  I  examined  was  tranfmitted*  to  me  by  C.  Saint- 
Amans :  it  fell  at  Cr6on,  in  the  parifh  of  Juliac,  on  the  24th 
of  July  1790,  about  nine  in  the  evening.  This  (lone  ap- 
pearea  in  the  air  under  the  form  of  a  fire-ball,  which  was 

vifible  in  almoft  the  whole  of  the  fouth  of  France.    A  very 

» 

*  From  the  JomncU  des  Mhia,  Ko.  74. 
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't0rx!^6i  acfcount  was  given  of  it  at  that  time  in  the  abbe  Ber« 
thi)lon's  Journal  d* Hijioire  NatureUe^  together  with  the  pr04 
ces-verbal  of  the  municipality  of  the  placc^  which  confirmed 
the  fall  of  this  ftone.  ^  ..; 

Another  ftone  was  given  to  me  by  M.  Darcet  junior:  it 
fell  at  Barbotan,  near  Roquefort,  in  the  month  of  July  1789, 
The  brother  of  the  late  Darcet,  cure  in  the  neighbourhood, 
fcnt  it  to  him,  with  the  proces-verbal  drawn  up  rtfpeding 
this  extraordinary  phaenomenon.  C.  Lomet,  who  is  known 
to  feveral  numbers  of  the  Inflitute,  was  at  Agen  on  the  day 
when  this  kind  of  meteor  appeared  in  the  atmofphcre.  The 
following  is  the  account  which  he  gave  me  of  it : 

**  It  appeared  as  a  very  bright  fire-ball,  the  light  of  whicJi 
was  as  pure  as  that  of  the  fun ;  it  had  the  iize  of  a  common 
air-balloon,  and  was  long  enough  vifible  to  throw  the  inha«- 
bitants  of  the  country  into  the  greateft  confternation;  after 
which  it  burft,  aiul  difappeared.  A  few  days  after,  fonie  pea- 
fanls  brought  ftones,  wnich  they  faid  were  the  refult  of  the 
fall  of  the  meteor :  but  at  thfit  period  they  were  laughed  at. 
What  they  faid  was  confidered  as  fables ;  and  thofe  to  whom 
the  ftones  were  oflired,  would  not  accept  of  them.  The  pca- 
fants  would  have  now  more  reafon  to  laugh  at  philofophers." 

The  third  kind  of  thtfe  ftonvs  is  that  brought  from  Be- 
nares in  the  Eaft  indies,  which  fell  on  the  19th  of  JDecem- 
ber  1798,  exhibiting  the  very  fame  phaenomena  as  were  ob- 
ferved  under  fimilar  circumftances  in  other  countries.  It 
was  mven  to  me  by  C.  De  Dree  and  by  C.  Saint-Amans, 
who  Drought  it  from  England. 

.  All  theie  ftones  have  a  (imilar  appearance,  and  one  might 
readily  believe  that  they  had  been  detached  from  the  fame 
snafs.  Their  furface  is  blackifh,  fmooth,  and,  as  it  were, 
vamiihed  by  a  commencement  of  fufion.  The  infide  is  of  a 
^hiiifh  gray  colour  marked  with  a  greater  or  lefs  number  of 
brown  fpots,  or  fpois  of  a  darker  gray  colour  than  the  reft  of 
the  mafs.  Thofe,  however,  found  at  Benares,  and  in  \'ork- 
ihire,  are  whiter  in  the  interior  part  than  thofe  found  in 
France.  There  are  obfervcd  in  them  white  pyrites,  the  frac- 
ture of  which  is  very  much  lamell^ted  ;  globules  of  metallic 
and  du&ile  iron,  fome  of  which  weigh  46  Englifh  grains; 
but  this  iron  has  a  whiter  colour,  and  a  greater  det^rec  of 
bardnefs,  than  commpn  iron.  The  caufe  of  this  dificrence 
.will  be  feen  hereafter. 

I  wifhed  to  have  been  able  to  fubjeft  to  a  feparate  anavlfis 

each  of  the  conftituent  principles  of  thefe  ftones  fenfible  to 

theey^:  but  they  are  fo  invtmately  mixed,  that  it  was  im- 

poffible  to*  feparate  them  ejna/tUy.    By  patience,  however, 
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I  was  able  to  obtain  a  fufiicient  quantity  of  the  globales  of 
iron  and  of  pyrites  to  afcertain  the  nature  of  them. 

A.  A  hundred  parts  of  the  ftones  of  Benares,  pulverized 
in  a  mortar  of  hard  (lone,  and  lifted  through  a  fine  filk  fieve 
to  feparate  the  coarfefl  particles  of  the  iron  which  cannot  be 
pulverifed,  were  treated  with  dilute  nitric  acid.  During 
this  operation  there  was  difensraged  a  large  quantity  of  nitrous 
gas;  the  acid  aflumed  a  ycTlowifli  green  colour j  the  ftony 
powder  became  whitiih,  and,  dividing  itfelf^  increafcd  con* 
iiderably  in  volume,  fo  that  it  refembled  gelatinous  filex. 
Sulphureous  particles  were  obferved  floating  at  the  furface  of 
the  liquor. 

B.  When  the  a£lion  of  the  nitric  acid  ceafeJ,  water  wat 
added  to  the  mixture ;  the  liquor  being  filtered,  the  undif* 
folved  matter  was  washed,  and  after  deficcation  in  the  open 
air  it  weighed  no  more  than  64  parts. 

C.  As  the  matter  treated  in  this  manner  was  ftill  fligbtly 
coloured,  it  was  boiled  with  muriatic  acid,  which,  as  is  well 
known,  unites  more  eafily  with  oxidated  iron:  it  aflumed 
alto  a  greenifh  yellow  colour,  and  the  powder  became  much 
whiter.  After  this  fecond  operation  the  ftone,  when  waflied 
and  calcined  in  a  platina  crucible,  weighed  only  47  parts. 

D.  The  nitric  and  muriatic  acids  which  had  been  fuccef- 
ftvely  poured  over  the  (lone  as  above  mentioned  were  mixed 
together  and  then  precipitated  bv  ammDnia,  of  which  an  ex- 
cels was  added.  Being  heated  for  fome  time,  the  liquor  was  ^ 
filtered^  and  the  precipitate  was  waflied  and  calcined :  it  hid 
^  brown  colour,  and  weighed  38  parts. 

E.  The  ammoniacal  liquor  had  a  flight  blue  colour  in- 
clining to  violet.  Alkaline  carbonates  produced  in  it  no  pre- 
cipitate; on  the  other  hand,  cauftic  alkalies  formed  a  white 

'precipitate  very  abundant,  but  the  liquor  loft  none  of  its  vio- 
jet  colour.  This  precipitate,  when  waflied  and  dried  in  the 
air,  had  a  greenifli  fliaoe,  and  weighed  iH  parts;  calcination 
reduced  it  to  13.  This  matter  readily  combined  with  ful* 
phuric  acid,  and  the  reftilt  was  a  folution,  which  by  fponta- 
neous  evaporation  produced  prifmatic  cryftals  refembling  in 
tafte  and  favour  thole  of  the  fulphate  of  magnefia.  It  how^ 
^ver  had  a  flight  greenifli  colour,  and  at  the  end  of  fome  mi« 
nutes  produced  in  the  mouth  a  metallic  favour.  To  know 
whether  the  colour  and  favour  of  the  fulphate  of  magnefia 
arofe  from  fome  metallic  fubflances  ii  was  diflblved  in  water^ 
and  hydrofulphuret  of  ammonia  being  poured  over  it,  a  pretty 
voluminous  black  precipitate  was  produced.  After  wafliing 
and  deficcation,  however,  it  weighed  only  two  parts.  We 
(hall  return  hereafter  to  this  matter-. 

F.  The 
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F.  The  atnmoniacal  liquor,  from  which  the  xnagnefia  had 
been  feparatecl  by  means  of  cauftic  pntaih,  was  mixed  with  a 
folntion  of  fulphurated  hydrogen,  fiy  this  mixture  there  was 
formed  a  very  voluminous  black  precipitate,  which  when 
waflied  and  dried  weighed  feven  parts.  This  part  being 
united  with  the  three  parts  obtained  alfo  by  uilphate  of 
Hiagnefia,  and  kept  at  a  red  heat  for  fome  minutes,  exhaled 
the  odour  of  fulphureous  acid,  and  acquired  a  very  dark  greea 
Colour  inclining  to  brown :  the  whole  then  weighed  fcarcely 
three  parts. 

A  fmall  quantity  of  this  matter  fufed  with  borax  gave  glaft 
ef  a  hyacinth  colour;  put  into  fulphuric  acid  diluted  with 
water,  it  diflblved  only  in  parU  and  a  fmall  quantity  which 
had  a  metallic  appearance  refufed  to  combine  with  it ;  but 
the  addition  of  a  few  drops  of  nitric  acid,  by  oxidating  it^ 
favoured  its  folutibn  :  by  fpontaneous  evaporation  it  furniined 
elongated  cry  dais  of  a  very  beautiful  green  colour. 

By  the  properties  whicn  this  matter  exhibited  it  is  evident 
that  it  was  nothing  elfe  but  oxide  of  nickel ;  for  it  is  the 
only  one  among  the  metals  which  pofleflfes  the  property  of 
colouring  borax  of  a  hyacinth  red  colour  by  (iifion,  of  giving 
to  ammonia  a  purplifli  blue  colour,  of  forming  with  fulphuric 
acid  a  prifmatic  faJt  of  a  sreen  colour,  and  of  producing  by 
its  combination  with  acids  and  ammonia  triple  falts  which 
are  not  precipitated  by  fixed  alkalies. 

An  examination  ot  the  principles  fucceffively  obtained  by 
the  different  means  employed  for  analyfing  the  done  of  Be- 
nares, proves  that  it  is  compofed  of  filex,  maenefia,  and  iron^ 
a  part  of  which  appears  to  be  oxidated,  nickel  and  fulphur. 
Iron,  nickel,  and  fulphur,  according  to  every  appearance, 
ferm  a  particular  triple  combination,  which  feems  only  to  be 
interpoled  between  the  earthy  parts.  I  am,  however^  in- 
clined to  believe,  that  one  part  at  lead  of  thefe  fubftances  is 
really  in  combination  with  the  earths ;  for  at  the  moment 
when  the  ftone  is  attacked  by  the  acids,  the  filex  (hows  itfelf 
in  a  date  of  very  great  divifion,  and  like  a  kind  of  jelly. 
The  proportions  in  which  thefe  matters  are  found  in  the 
fione  of  Benares  are  nearly  as  follows : 

Silex  -  -  -  48 

Oxidated  iron  -  -  38 

Magnefia  -  -  13 

Ki(»el  •  .  «  J 

Sulphur  an  indeterminate  quantity 
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If  we  might  ftippofe  that  the  iron  contained  in  this  lldne 
txills  in  the  perfe^  metallic  ftate,  we  might  eafily  find,  by 
the  increafe  of  weight  which  it  acquires  m  confequenc^  of 
oxygenation,  the  proportion  of  fulphur;  but  as  it  is  certain 
that  this  metal  is  oxidated  in  it  in  an  unknown  quantity,  that 
of  the  fulphur  cannot  be  determined. 

A  hunared  parts  of  this  ftone,  freed  as  fkr  as  could  poflibljr 
be  done  from  ferruginous  matters,  were  treated  with  muri-* 
atic  acid  diluted  with  a  little  water.  The  mixture  produced 
immediately,  with  a  ftrong  eflervefcence,  a  gas  which  had 
the  odour  of  fulphurated  hydrogen  gas.  The  matter  afluroed 
the  form  of  a  gelatinous  mafs,  which  feems  to  prove,  as  al- 
ready faid,  that  the  filex  exifts  in  this  ftone  in  a  nate  of  com« 
bination  either  with  iron  or  with  other  fubftances. 

When  the  effervefcence  had  fubfided,  and  the  mixture  had 
boiled  for  fbme  time,  it  was  diluted  with  water  and  filtered* 
The  liquor  had  a  green  colour  analc^us  to  that  of  muriate 
of  iron,  but  a  little  darker.  The  refiduum  when  waihed  was 
white,  and  weighed  49  parts. 

The  muriatic  folution  and  walhings  being  united  together 
were  precipitated  by  ammonia  added  in  excefs,  and  were 
fiirred  for  lome  time  with  the  precipitate. 

It  has  been  remarked,  that  oi^idated  iron,  precipitated  in 
this  manner  by  ammonia,  has  a  more  intenfe  colour  than 
that  of  iron  obtained  under  the  fame  circumftances.  This 
iron,  waflied  and  dried,  weighed  4a  parts. 

The  liquor  containing  the  fuperabundant  ammonia  in  the 
precipitation  of  the  iron  had  acquired  a  violet  colour,  which 
neither  the  heat  nor  the  conta£k  of  the  air  made  it  lofe.  Al- 
kaline carbonates  produced  in  it  no  alteration ;  on  the  other 
hand,  fixed  cauftic  akalies  formed  in  it  a  white  precipitate 
pretty  abundant,  which  when  waihed  and  calcined  weighed 
twelve  parts.  This  matter  combined  with  fulphuric  acid 
gave  forphate  of  magnefia,  coloured  green  by  a  fmall  quan* 
tity  of  nickel  which  the  magnefia  had  carried  down  with  it. 

The  liquor  from  which  this  earth  had  been  feparated  by 
potafli  had  loft  a  part  of  its  violet  colour;  it,  however,  ftill 
formed  a  black  precipitate  with  fulphurated  hydrogen.  From 
what  I  had  before  obferved,  I  entertained  no  doubt  that  the 
fubftance  which  coloured  the  magnefia  green,  and  was  pre- 
cipitated black  by  hodro*fulpharet  of  ammonia,  was  nickel. 
I  therefore  feparated,  by  means  of  this  reagent,  the  portion 
which  remained  in  folution  and  that  which  was  mixed  with 
the  fulphate  of  magnefia :  I  united  them,  and  having  caU 
cined  them  to  feparate  the  fulphur,  I  obtained  a  green  oxide^ 
which  weighed  three  parts  ^^d  a  half. 

Tbo 
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The  method  employed  to  feparate  the  iron  and  the  mag<* 
&e(ia  is  founded  on  this  circum (lance,  that  a  folution  of  that 
tarth  containing  an  excefs  of  acid  is  not  precipitated  by  am- 
monia, becaufe  there  is  formed  a  triple  fah,  which  cannot  be 
decompofed  by  a  fuperabundance  of  that  alkali ;  but  the  acid 
xnuft  be  in  fuch  quantity  that  the  fait  refulting  from  its  com-^ 
bination  with  the  ammonia  may  be  able  to  fatuiate  the  fait 
of  magnefia  exiiiing  in  the  liquor.  Care  was  taken  to  obferve 
this 

Alkaline  carbonates  produce  no  precipitation  of  the  fub« 
fiances  which  enter  into  combination  with  the  triple  fait  here 
mentioned,  though  itmufi,  however,  be  decompofed;  but 
there  is  formed  another  kind,  compofed  of  magnefia,  car- 
bonic acid,  and  ammonia,  which  remains  in  folution.  But 
one  thing  I  did  not  forefee  was  the  fimultaneous  precipita- 
tion of  a  portion  of  nickel  and  magnefia  by  the  caufiic  pot- 
a(h ;  for,  as  Mr.  Howard  remarked,  this  metal  is  found  there 
in  complex  combination,  the  oxide  of  which  ought  to  be 
diflblved  by  the  ammonia  in  proportion  as  it  becomes  free : 
the  precipitation  of  this  metal  mud  be  produced  by  its  affi- 
nity for  magnefia,  at  lead  this  is  what  appears  moft  probable* 

After  thefe  two  analyfes  of  the  (lone  of  Benares,  and  the 
conformity  of  the  rcfults  which  they  fumifhed,  though  ef- 
fe£led  by  methods  fomewhat  different,^  there  can  be  no  doubt 
that  it  is  really  compofed  of  iron,  filex,  magnefia,  nickel,  and 
fulphur,  as  Mr.  Howard  announced. 

Having  therefore  confirmed  by  thefe  two  means,  and  by 
others,  which  it  is  needlefs  to  mention,  the  refults  given  by 
the  Knglifh  chemift  in  regard  to  the  com pofi lion  of  tne  ftone 
of  Benares,  I  fubjeded  to  fimilar  experiments  two  other  kinde 
of  fl;one  which  fell  in  France,  in  order  to  afcertain  whether 
they  would  fumi(h  the  fame  principles  of  analyfis  as  their 
external  charaflers  feemed  to  announce. 

To  avoid  a  repetition  of  the  details  already  given  of  the 
analytical  methods  employed,  I  (hall  only  obferve,  that  the 
flones  which  fell  at  Barbotan  and  Juliac,  treated  with  fuU 
phuric,  nitric,  muriatic,  &c.  acids,  exhibited  in  the  fcries  of 
operations  to  which  they  were  fubje£led,  and  by  the  nature 
of  the  elements  which  they  furniihed,  the  moft  perfe6l  fimi- 
larity  to  the  preceding.  It  may  therefore  be  confidered  as 
fully  proved,  that  the  ftones  faid  to  have  fallen  from  the 
clouds  in  different  countries  are  compofed  of  principles  per- 
fe£lly  fimilar,  and  confequently  that  we  muft  have  recourfe 
to  a  common  caufc  to  explain  their  formation,  an<i  to  fup- 
pofe  alfo  a  common  fource  from  which  nature  derived  the 
elementa  of  them.     I  muft,  however,  acknovvjedge,  that  the 
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fpecitnerts  6f  the  fiones  which  have  fallen  in  France  are  a 
little  more  charged  with  iron  than  thofe  of  other  countries } 
but  as  this  metal  exifts  in  them^  for  the  moft  part,  in  diftinft 
elobules  which  cannot  be  pulverized,  they  could  have  no  in- 
nuence  on  the  refults  of  the  analyfis^  as  the  earthy  part  was 
fifted  through  a  fine  fieve. 

All  the  ftones  which  have  fallen  to  the  earth,  and  particu- 
larly in  France,  contain,  as  I  have  already  mentioned  feverat 
times,  globules  of  iron  in  a  metallic  flaie  more  or  lefs  di- 
ftin£t,  iome  of  which  weigh  from  fortv  to  fixty  Englifh  grains* 
it  appeared  to  me  of  importance  to  Uibjeft  this  iron  to  fome 
analytical  trials  in  order  to  afcertain  the  nature  of  their  con- 
ftituent  principles;  but  before  I  give  the  refults  it  may  be  of 
utility  tnat  I  (hould  firft  give  an  account  of  their  phyfical 
characters.  Thefe  globules  are  much  whiter  than  common 
iron ;  their  colour  approaches  that  of  tin ;  their  hardnefs  it 
alfo  greater,  and  confequently  they  are  more  difficult  to,  be 
forged* 

This  metaF  difTolves  eafily,  and  with  effervefcence,  in  all 
thofe  acids  which  diflblve  common  iron ;  but  inftead  of  giving 

fmre  hydrogen  gas,  it  furniihes  hydrogen  gas  very  fenfibl^ 
ulphurated.  A  part  only  of  this  hydrogen  gas,  indeed,  is 
combined  with,  the  fulphur;  for,  having  made  it  to  paf9 
through  water  and  cauftic  alkalies,  the  greater  part  of  this 
fluid  was  not  diflfolved  ;  and  after  having  made  the  different 
liquids  here  mentioned  to  pafs  in  the  fame  manner,  no  fen^ 
fible  figns  of  fulphur  were  riven  by  reagents ;  but  the  water 
and  the  alkalies  were  manifeftly  hydro-  (ulphurated,  (ince  they 
then  precipitated  black  the  greater  part  of  metallic  folutions, 
and  particularly  lead.  This  fulphurated  hydrogen  gas  exhi- 
bited to  me  a.phsenomenon  which,  as  far  as  I  know,  has 
never  been  before  obferved  in  its  combination  with  water-^ 
I  mean  a  very  fpeedy  decompofition  which  it  experienced  in 
a  fladc  perfectly  clofed  ii}  which  it  had  been  preferved  for 
fome  days.  At  the  end  of  that  time  there  were  at  the  hot* 
torn  of  tcie  water  a  great  many  fmail  white  laminsci  and  the 
water  had  no  odour :  it  no  longer  precipitated  folutions  of 
lead.  This  gas  then  had  experienced  complete  decompofi- 
tion. 

The  folution  of  this  iron  in  muriatic  acid  was  precipitated 
by  ammonia,  of  which  a  fuperabundance  was  added.  The 
liquor  when  filtered  had  a  colour  inclining  to  purple ;  the 
oxide  of  iron,  when  waflied  and  calcined,  was  of  a  brown 
colour,  *and  had  fenfibly  increafed  in  weight.  The  ammo-^ 
niacal  liquor  when  fubj<!ded  to  evaporation  depofited  flight 
traces  of  iron,  but  as  long  as  there  was  ammonia  in  ex^a 

it 


havt  fallen  from  the  Heavem.  353 

U  ittamed  its  blue  colour,  which,  as  foon  as  this  free  alkali 
was  evaporated,  was  changed  to  a  meadow  ^een.  The  li- 
quor tonftantly  preferved  this  colour,  which  Hill  acquired 
greater  intenfity  until  complete  evaporation,  and  without 
forming  any  depofit,  which  proves  that  nickel  exifted  in  the 
combination  in  the  ftate  of  a  triple  fait. 

Fixed  caufiic  alkalies  occafion  no  precipitation  in  this  li- 
quor; but  they  make  it  refume  its  bine  colour  by  decom- 
pofine  the  muriate  of  ammonia  and  laying  bare  its  bafe, 
which  then  rediflblves  the  nickel. 

The  hydro-fulphurets  formed  in  it  an  abundant  black  de- 
pofit;  and  this  was  the  method  employed  for  obtaining  th» 
nickel  feparate.  The  hydro-fulphuret  of  this  metal,  calcined 
in  a  platma  crucible^  left  a  powder  of  a  dark  meadow-green 
colour,  which  had  all  the  properties  of  oxide  of  nickel. 

The  iron  contained  in  the  ftones  which  have  fallen  from 
the  heavens  is  therefore  combined  with  fulphur  and  nickel ; 
whence  it  appears  very  probable  that  thefe  two  fubftances, 
which  always  prefent  themfelves  in  a  quantity  more  or  iefs 
confiderable  in  the  analyfis  of  the  whole  ftones,  arife  from  a 
fimilar  combination,  which  it  is  impoflible,  whatever  care 
may  be  taken,  to  feparate  exaAly  from  the  earthy  parts. 

The  prefence  of  nickel  and  ot  fulphur  in  this  iron  explains 
why  it  IS  whiter,  harder,  and  Iefs  du6tile  than  common  iron. 

Though  I  did  not  afcertain  very  exaftly  the  quantities  of 
thefe  fubftances  in  the  iron,  I  think  I  may  afllrt  that  they  do 
not  amount  to  more  than  five  or  fix  per  cent.  In  regard  to  the 
pyrites  diflleminated  here  and  there  throughout  thefe  flones. 
It  is  formed,  as  Mr.  Howard  fays,  of  iron,  fulphur,  and 
a  fmall  quantity  of  nickel ;  but  I  was  not  able  to  afcertain  in 
what  proportions  thefe  three  fubftances  are  united,  bccauie  I 
had  not  a  fufficient  quantity  to  fubje6t  them  to  an  exa£t  ana* 
lyfis. 

It  appears  to  refult  from  all  the  information  obtained,  and 
from  teftimonies  worthy  of  credit,  ift,  That  mafles,  ionie- 
times  of  confiderable  fize,  have  fallen  to  the  fur  face  of  the 
earth  :  2d,  That  thefe  mafles  penetrated  with  fire  move  in  the 
atmofphere  like  inflamed  balls,  which  throw  light  and  heat, 
and  to  a  great  diftance:  3d,  That  they  Teem  to  nave  received 
a  motion  parallel  to  the  horizon,  though  ihey  really  defcribe 
a  curve :  4th,  That  they  fall  in  a  ftate  of  foftntfs  or  fufion 
like  pafte,  as  is  attefted  by  their  varniflied  furface,  and  the 
impreflions  formed  on  them  by  the  bodies  which  they  meet 
with  :  5th,  That  fome  of  them  have  fallen  in  England,  Ger- 
many, Italy,  France,  and  x\it  Eaft  Indies:    6th,  That  all 
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fpecifnertB  6f  the  (tones  which  have  fallen  in  France  are  & 
little  more  chared  with  iron  than  thofe  of  other  countries  ; 
but  as  this  metal  exifls  in  them^  for  the  moft  part,  in  diftinft 

S lobules  which  cannot  be  pulverized,  they  could  have  no  in- 
uence  on  the  refults  of  the  analyfis,  as  the  earthy  part  was 
fifted  through  a  fine  fieve. 

All  the  ftones  which  have  fallen  to  the  earth,  and  particu- 
larly in  France,  contain,  as  I  have  already  mentioned  feveral 
times,  globules  of  iron  in  a  metallic  flaie  more  or  lefs  di-« 
ftin£t,  iome  of  which  weigh  from  fortv  to  fixty  Englifh  grains* 
It  appeared  to  me  of  importance  to  uibjeft  this  iron  to  fome 
analytical  trials  in  order  to  afcertain  the  nature  of  their  con- 
fiituent  principles ;  but  before  I  give  the  refults  it  may  be  of 
utility  that  I  (hould  firft  give  an  account  of  their  phyfical 
cbaraSers.  Thefe  globules  are  much  whiter  than  common 
iron ;  their  colour  approaches  that  of  tin ;  their  hardnefs  is 
alfo  greater^  and  comequently  they  are  more  difficult  to,  be 
forged. 

This  metat  difTolves  eafily,  and  with  effervefcencc,  in  all 
thofe  acids  which  diflblve  common  iron ;  but  inftead  of  giving 

Smre  hydrogen  gas,  it  fumifhes  hydrogen  gas  very  fenfibl^ 
iilphurated.  A  part  only  of  this  hydrogen  gas,  indeed,  is 
combined  with,  the  fulphur;  for,  having  made  it  to  pafs 
through  water  and  caufttc  alkalies,  the  greater  part  of  this 
fluid  was  not  diflblved  ;  and  after  having  made  the  different 
liquids  here  mentioned  to  pafs  in  the  fame  manner,  no  fen^ 
£ble  figns  of  fulphur  were  jriven  by  reagents ;  but  the  water 
and  the  alkalies  were  manifeftly  hyaro-  (ulphurated,  iince  they 
then  precipitated  black  the  greater  part  of  metallic  folutions, 
and  particularly  lead.  This  fulphurated  hydrogen  gas  exhi- 
bited to  me  a  phenomenon  which,  as  far  as  I  know,  has 
never  been  before  obferved  in  its  combination  with  water-^ 
I  mean  a  very  fpeedy  decompolition  which  it  experienced  in 
a  flaflc  perfectly  clofed  ii}  which  it  had  been  preferved  for 
fome  days.  At  the  end  of  that  time  there  were  at  the  hot* 
torn  of  the  water  a  great  many  fmall  white  laminsci  and  the 
water  had  no  odour:  it  no  longer  precipitated  folutions  of 
lead*  This  gas  then  had  experienced  complete  decompoli- 
tion. 

The  folution  of  this  iron  in  muriatic  acid  was  precipitated 
by  ammonia,  of  which  a  fuperabundance  was  added.  The 
liquor  when  filtered  had  a  colour  inclining  to  purple ;  the 
oxide  of  iron,  when  waflied  and  calcined,  was  of  a  brown 
colour,  •'and  had  fenfibly  increafed  in  weight.  The  ammo* 
niacal  liquor  when  fubje^ed  to  evaporation  depofited  flight 
traces  of  iron,  but  as  long  as  there  was  ammonia  ia  exms 
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It  itt^ned  its  blue  colour^  whicb^  as  foon  as  this  free  alkali 
was  evaporated^  was  changed  to  a  meadow  ^een.  The  li- 
quor tonftantly  preferved  this  colour,  which  dill  acquired 
greater  intenfity  until  complete  evaporation,  and  without 
lorming  any  depofit,  which  proves  that  nickel  exifted  in  the 
combination  in  the  ftate  of  a  triple  fait. 

Fixed  caufiic  alkalies  occafion  no  precipitation  in  this  li- 
quor} but  they  make  it  refume  its  blue  colour  by  decom- 
pofing  the  muriate  of  ammonia  and  laying  bare  its  bafe^ 
which  then  rediflblves  the  nickel. 

The  hydro-fulphurets  formed  in  it  an  abundant  black  de- 
pofit;  and  this  was  the  method  employed  for  obtaining  th» 
nickel  feparate.  The  hvdro-fulphuret  of  this  metal,  calcined 
in  a  platma  crucible,  left  a  powder  of  a  dark  meadow-green 
colour,  which  had  all  the  properties  of  oxide  of  nickel. 

The  iron  contained  in  the  ftones  which  have  fallen  from 
the  heavens  is  therefore  combined  with  fulphur  and  nickel ; 
whence  it  appears  very  probable  that  thefe  two  fubftances, 
which  always  prefent  themfelves  in  a  quantity  more  or  lefs 
confiderable  in  the  analyfis  of  the  whole  (tones,  arife  from  a 
iimilar  combination,  which  it  is  impofllible,  whatever  care 
may  be  taken,  to  feparate  exaftly  from  the  earthy  parts. 

The  prefence  of  nickel  and  otfulphur  in  this  iron  explains 
why  it  IS  whiter,  harder,  and  lefs  du6lile  than  cpmmou  iron. 

Though  I  did  not  afcertain  very  exaftly  the  quantities  of 
thefe  fubflances  in  the  iron,  I  think  I  may  afllrt  that  they  do 
not  amount  to  more  than  five  or  fix  per  cent.  In  regard  to  the 
pyrites  diflleminated  here  and  there  throughout  thefe  flones. 
It  is  formed,  as  Mr.  Howard  fays,  of  iron,  fuiphur,  and 
a  fmall  quantity  of  nickel ;  but  I  was  not  able  to  afcertain  in 
what  proportions  thefe  three  fubftances  are  united,  becaule  I 
had  not  a  fufficient  quantity  to  fubjed  them  to  an  exa£t  ana« 
lyfis. 

It  appears  to  refult  from  all  the  information  obtained,  and 
from  teflimonies  worthy  of  credit,  ift,  That  malTes,  lome- 
times  of  confiderable  fize,  have  fallen  to  the  furface  of  the 
earth  :  2d,  That  thefe  mafles  penetrated  with  fire  move  in  the 
atmofphere  like  inflamed  balls,  which  throw  li^ht  and  heat^ 
and  to  a  great  diftance:  3d,  That  they  feem  to  nave  rc'eived 
a  motion  parallel  to  the  horizon,  though  they  really  defcribe 
a  curve :  4th,  That  they  fall  in  a  dale  of  foftnefs  or  fufion 
like  pafte,  as  is  attefted  by  their  varniflied  furface,  and  the 
impreflions  formed  on  them  by  the  bodies  which  they  meet 
with  :  5th,  That  fome  of  them  have  fallen  in  Encland,  Ger- 
many, Italy,  France,  and  t}ie  Eaft  Indies:    6tHj  That  all 
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thefe  (lones  have  a  refemblance  to  each  other  by  their  phjr-* 
fical  charaders  and  their  chemical  conipolition. 

What  are  the  caufes  which  can  produce  (lones  of  this  kind, 
and  communicale  to  them  fo  rapid  and  fo  (insular  a  motion  ? 
How  comes  it  they  are  always  penctrattrd  with  fire  ?  Thefe 
are  queftions  for  which  at  prefent  it  would  be  difficult  to  af- 
fign  plaufible  reafons. 

But  whatever  thefe  caufes  may  be,  if  multiple  they  muft 
be  of  the  fame  nature,  fince  all  the  ftoncs  which  have  fallen 
in  countries  fo  diflTerent  have  in  every  refpeft  a  refemblance 
to  each  other. 

Do  they  owe  their  origin  to  volcanoes  ?  But  where  arc 
thefe  volcanoes?  We  are  not  yet  acquainted  with  them; 
and  (lones  fimilar  to  thofe  in  queflion  have  never  been  found 
among  the  produ^ions  of  any  of  the  known  volcanoes.  Is 
the  atmofpherc  the  medium  in  which  they  are  formed?  But 
how  can  we  conceive  that  fubftances  fo  heavy  as  earths  and 
metals  could  exifl  in  fufHcient  q^uantity,  and  remain  lone 
enough  fufpended  in  a  fluid  fo  light  as  air?  Ifwefuppoie 
that  thefe  bodies  exilled  in  the  atmofphere,  whence  did  they 
originally  come,  and  what  means  were  fo  powerful  as  to 
unite  them,  and  to  form  of  them  mafles  fo  heavy  and  fo  vo- 
luminous ? 

The  opinion  which  makes  them  come  from  the  moon, 
however  extraordinary  it  may  appear,  is,  perhaps,  the  ieafi 
improbable;  and  if  it  be  true,  that  no  direct  proofs  can  be 
given  of  this  opinion,  it  is  equally  certain  that  no  welU 
iounded  reafoning  can  be  oppofed  to  it. 

The  nioft  prudent  courfe  to  be  purfued  in  this  (late  of 
things  is  freely  to  acknowledge,  that  we  are  entirely  unac- 
quainted with  the  origin  of  thefe  (loties,  and  of  the  catifes 
which  produced  them. 


LXIIT.    ConjcHures  on  the  Stones  wbicb  have  fallen  Jrum 
the  Atmofpherc.     By  EusRfilDS  Salvkkte  *. 

I  HE  antients  never  entertained  any  doubt  in  regard  to 
what  they  obfervod.  As  the  natural  fciences  amousj  them 
were  onlv  collcrtions  of  farts,  no  theory  compelled  them  to 
contradiel  thtir  obfervations.  We  accufe  them  of  often 
having  fccn  without  exanuning;  but  though  we  examine 
blotter  ourfclves,  we  are  often  obliged  to  abjure  our  fccpti- 
cifm,  and  at  length  to  fee  what  the  antients  law  before  us. 

*  From  the  JjutJcs  de  Chimic,  No.  1^3. 
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Among  the  phsenomena  to  which  thi«?  refleAion  may  be 
Applied,  there  is  none  more  remarkable  than  the  fall  of  ftones, 
produced,  according  to  the  antieiits,  by  thunder.  This  is 
what  they  called  thunder-bolts,  an  expreffion  long  ago  ba- 
nifhed  to  the  domains  of  poetry,  and  which  it  would  appear 
ought  to  acquire  a  place  in  the  language  of  philofophy. 

The  antient  hiftorians  all  make  frequent  mention  of  the 
produftion  of  thefe  ftones.  No  doubt  was  entertained  re- 
Ipefting  them  in  the  middle  ages ;  but  the  difficulty  of  ac- 
counting for  them  induced  us  not  only  to  fufpend  our  belief 
until  called  forth  by  more  regular  obfervation,  which  was 
Very  prudent,  but  alfo,  which  was  lefs  reafonable,  to  carry 
with  us  in  this  refearch  a  predetermination  to  fee  nothing,  or 
to  deny  what  we  had  feen. 

Notwithftanding  this  difpofition^  inftances  have  been  fo 
multiplied  before  our  eyes,  and  in  fo  uniform  a  manner,  that 
it  becomes  difficult  not  to  admit  the  general  fa6l,  whatever 
opinion  may  be  adopted  in  regard  to  the  caufc.  Stones  ab- 
folutely  foreign  to  the  foil  where  they  were  found,  and  all 
having  the  preateft  refemblance  to  each  other,  have  been 
collefted,  in  Portugal  in  17^6,  in  Alface  in  ,  in  York- 

(hire  in  1796,  at  Sienna  m  1794,  at  Benares  in  1798,  in 
Bohemia  in  1753,  "^^^  Paris  in  1768.  Several  have  been 
found  ftill  warm;  and  uniform  tradition  ftates,  that  they 
were  feen  to  fall  from  the  atmofphere  in  the  time  of  light- 
ning, and  particularly  during  the  burfting  of  luminous  me- 
teors, the  production  of  which  often  accompanies  dorms. 
The  papers  of  Mr.  Howard  and  of  Count  Bournon  contain 
very  fatisfaftory  details  in  regard  to  every  thing  obferved  in 
regard  to  the  nature  and  fall  of  thefe  ftones. 

The  Journal  de  Phx/iquCy  Brnmairey  an  xi,  contains  a 
memoir  of  C.  Patrin,  who,  denying  the  celeftial  origin  of 
thefe  ftones,  fuppofes  that  they  have  only  been  uncovered 
and  forced  from  the  earth  by  the  contact  of  thunder.  But 
before  this  hypothefis  can  be  eftabliflied,  would  it  not  be  ne- 
ceffary  that  in  the  places  where  thefe  ftones  have  bein  found, 
and  in  others,  iimilar  ones  (hould  have  been  previoufly  dif- 
covered  at  the\^epth  of  a  foot,  or  of  fome  inches  below  the 
furface  ?  For  wfW  (hould  they  fliow  themfelves  at  the  furface 
of  the  earth  only\fter  thunder  ?  Why  fliould  they  conftantly 
efcape  the  plough  Tind  the  fpade  of  the  farmer,  the  pick-  axe 
of  the  ditcher,  and  the  refearches  of  the  mineralogift  ? 

To  admit  that  thefe  ftones  have  been  thrown  up  into  the 
atmofphere  by  volcanoes,  feems  to  be  attended  with  the  fame 
difficulty;  for  all  thofe  analyfed  by  Vauquelin  contain  a  large 
proportion  of  iron  and  nickel,  in  the  native  ftate,  mixed  with 
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ixia^efia.  But  nothing  is  more  rare  in  the  vokanic  pro- 
duSiohs,  With  which  we  are  acquainted^  than  raagnefia,-  if  we 
except  iron  allayed  with  the  nickel  in  the  i^ative  (late.  Be* 
(ides  thefe  (lones  have  been  colIeSed  at  Tuch  a  di(lance  from 
all  volcanoes,  that  the  power  which  could  fo'  long  fupport 
and  convey  through  the  afr  fuch  enormous  'mafles,  would 
be  (lill  more  inexplicable  than  their  fpontaneous  produc- 
tion. 

Chemifls  have  proved,  i(l,  That  thefe  ftones,  eolleded  iiv 
laces  and  at  times  diftant  from  each  other,  have  a  refem« 
lance  in  regard  to  the  fubftances  of  which  they  are  com- 
pofed,  and  differ  only  by  the  proportions  of  their  elements : 
ad.  That  they  differ  from  all  the  other  mineralo^cal  com- 
pounds found  at  the  furface  of  the  dobe.  It  is  natural, 
therefore,  to  aflign  to  them  all  an  origin  of  the  fame  kind, 
and  very  different  from  that  by  which  the  minerals  hitherto 
obferved  have  been  produced. 

Struck  with  thefe  (ingular  charaders,  C.  Delaplace  and 
Biot  mentioned,  durinjg  the  difcuflion  which  took  place  in 
the  National  Inffitute  m  confequence  of  Vauquelin*s  analy- 
(is,  a  very  bold  opinion,  but  which  is  rendered  probable  oy 
the  celebrity  and  cliaraAer  of  its  authors.  According  to 
them,  thefe  (lones  may  be  the  produ6l  of  a  volcanic  eruption 
in  the  moon.  Comparing  the  mafs  and  den(ity  of  the  mooa 
with  that  of  the  earth,  and  calculating  the  diftance  betweea 
our  planet  and  its  fatellite,  they  have  eilablifhed  that  a  vol- 
canic eruption  might  proje£l  a  body  to  fuch  a  diftance  from 
the  moon  as  to  be  within  the  fphere  of  the  earth's  attra&ion. 
It  is  beiides  proved,  by  adrouomical  obfcrvation,  that  the  at* 
mofphere  of  the  moon  is  exceedingly  rare,  and  confequently 
could  oppofe  very  little  re(](lance  to  the  elevation  of  (lones 
proje6led  from  the  moon.  To  this  may  be  added,  that  as 
the  moon  has  fcarcely  any  atmofphere,  this  circum(lanc« 
may  ferve  to  explain  why  the  metals  contained  in  theie 
(lones  are  not  in  the  (late  of  oxide. 

But  the  fame  obfervation  which  has  difcovered  volcanoes 
in  the  moon,  (liews  them  in  a  ftate  of  luminous  ignition,  and 
hitherto  luminous  ignition  has  never  been  known  to  take 
place  without  oxygen.  All  the  gafes  abforb  caloric,  and 
on  becoming  concrete,  fuffer  it  to  efcape>  Oxygen  alone 
poni'tlts  the  property  of  abforbing  light,  and  of  emitting  it 
when  it  combines  with  bodies  during  combuflion.  It  thence 
iollows,  id,  That  nielallic  fubdanccs  projected  from  the 
u)(K)n  ought  to  be  oxidated,  ai  lead  in  great  part :  2d,  Thai 
the  obfcrvations  which  prove  the  'great  tenuity  or  Utile  ex- 
tent of  the  atmofphere  of  the  moon^'ought  to  induce  us  to 
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Tjelievc  that  the  volcanoes  which  burn  at  its  furface  are  in  a 
ftate  of  tranquil  inflammation,  maintained  by  a  very  thin 
ftratum  of  atmofpheric  air,  very  different  from  that  of  our 
volcanoes  in  a  ftate  of  eruption  ;  and,  confequently,  that  they 
cannot  be  endowed  with  a  very  ftrong  proje6tile  force :  for 
on  the  earth  this  force  is  produced  oy  the  expanfibility  of 
gas  comprefled  by  the  weight  of  the  atmofphere.  But  gafes 
aifengaged  from  the  lunar  volcanoes  ought  to  expand  with- 
out any  obftacle,  and  without  any  explofion  where  there  is 
fcarcely  any  atmofphere.     Befides,   the  exiflence  of  thefe 

fjafes  IS  doubtful,  fince  their  produftion  would  foon  have 
ormed  around  the  moon  an  aimpfohere  of  greater  denfity 
and  extent,  which  is  contrary  to  obfervation.  This  explana- 
tion therefore  muft  be  abandoned,  or  we  fliould  be  forced  to 
admit  a  feries  of  phaenomena,  not  only  foreign  but  contrary 
to  what  we  daily  obferve  :  a  folutiou  more  nmple,  and  de- 
duced from  faas,  which  daily  take  place  before  our  eyes, 
will  perhaps  appear  more  proper  for  folving  the  problem. 
It  is  well  Known  that  there  are  no  metals  which  may  not 
be  volatilized  by  heat:  it  is  known  alfo  that  hydrogen  gas 
exercifes  its  diflfolving  power  on  charcoal,  iron,  and  the  moft 
fixed  fubftances.  If  we  fuppofe  that,  during  the  burning 
procefs  of  volcanoes,  or  the  lefs  perceptible  but  more  affi- 
duous  procefs  of  the  decompofition  of  organic  bodies,  iron 
and  nickel  are  fublimated  oy  heat  and  elevated  with  the 
hydrogen  gas  which  diflblves  them,  this  gafeous  folution 
will  foon  reach  the  upper  regions  of  the  atmofphere.  There, 
as  I  have  fliown,  with  fome  degree  of  probability,  in  my 
Conje3ures  on  the  Diminution  of  the  JVaterSy  &c,  exifts, 
and  is  continually  renewed,  a  ftratum  pf  hydrogen  produced 
by  the  continual  decompofition  of  the  water,  and  w^hich 
caufes  the  greater  part  of  the  phaenomena  that  accompany 
thunder  and  the  aurora  borealis.  During  ftorms,  that  is  to 
fay,  when  the  equilibrium  is  rtflored  witn  an  explofion  be- 
tween the  eleftricity  of  the  earth  and  that  of  the  atmofphere, 
what  rnuft  take  place?  The  hydrogen  inflames  and  exhibits 
fome  of  thofe  luminous  meteors,  the  exiftence  of  which,  ac- 
cording to  conftant  tradition,  ought,  as  appears,  to  precede 
the  formation  of  ftones.  The  gas  in  burnm^  abandons  the 
metal  it  has  difl()lved,  and  reduces  that  which  was  in  the 
ftate  of  oxide.  The  ftrong  heat  produced  at  this  moment 
fuzes  the  metal,  and  molecular  attraftion  colleAs  it  into 
mafles  of  greater  or  lefs  fize,  which,  when  they  fall  to  the 
earth,  retain  for  fonje  time  a  portion  of  the  caloric  developed 
during  their  formation.  The  furface  only,  which,  by  tra- 
verfing  the  atmofphere  in  a  ftate  of  ignition,  may  have  ab- 
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.  forbed  oxygen,  is  {lightly  oxidated  :  the  interior  part  is  metal 
in  a  native  ftate. 

C.  Patrin  obferves,  in  fuppoft  of  his  hypothefis,  that  the 
difcharge  of  an  eleftric  battery,  on  a  fragment  of  the  ftones 
fo'ind  at  Benares,  produced  on  it  a  black  trace  fimilar  to  the 
blaclc  vitrified  crvift  with  which  they  were  covered.  Thi* 
fait  indicates  what  takes  place  in  the  atmofphere,  where 
thcfe  ftones  are  formed  amid  ft  a  very  powerful  eleftricity, 
which  produces  the  vitrification  and  oxidation  of  their 
furface. 

The  fame  author  fays,  with  Mr.  Howard,  that,  fince  no 
doubt  is  now  entertained  of  thunder  and  the  ele6lr]c  fluid! 
being  the  fame  thing,  the  idea  of  a  thunder  Jlone  is  become 
ridiculous.  Nothing  could  be  more  true,  if  thunder  were 
never  any  thing  more  than  an  eleftric  explofion :  but  the 
French  chemifts,  and  particularly  Fourcroy,  have  eftablifhed 
that  hydrogen  a£is  a  confiderable  part  in  the  phaenomena 
by  which  thunder  is  accompanied.  ,1  am  even  of  opinion 
that  its  exiftence  ought  to  be  oftener  employed  in  explaining 
the  varieties  which  continually  render  the  general  phaeno- 
menon  complex. 

The  moft  remarkable  and  moft  common  are  perhaps  thofe 
luminous  meteors,  the  afpe6l  of  which  is  always  Drilliaot 
and  often  alarming^  and  which  uniform  tradition,  at  periods 
and  in  places  very  diftant  from  each  other^  affign  as  the 
caufe  of  the  ftones  which  have  fallen  from  the  heavens: 
whether  they  feem  to  be  confounded  with  the  ftars,  and 
exhibit  to  the  vulgar  eye  ftars  thrown  from  their  ufual 
courfe,  or  whether  they  accompany  thunder,  and  increafe  or 
modify  the  aSion  of  its  devounng  flames,  or  whether,  under 
the  form  of  fire  balls,  they  rapidly  traverfe  the  atmofphere, 
and  approach  near  enough  to  us  to  make  us  experience  a 
heat  proportioned  to  the  vivacity  of  their  light,  they  muft 
}>e  conftdered  as  the  efiV£t  of  the  inflammation  of  hydrogen 
gas,  either  pure  or  charged  with  fubftances  in  folution,  which 
modify  their  appearance  and  proJuds.  On  thefe  principles 
we  may  point  out  the  fuppofi^d  caufes  of  the  diflference 
which  exifts  between  ftones  that  have  fallen  from  the  at- 
mofphere at  different  periods.  A  very  violent  (hock  of  elec- 
tricity, or  great  heat,  have  produced  thofe  which  are  moft 
vitrified :  thofe  lefs  fo  have  been  formed  by  a  weaker  degree 
of  eletSlricitVj  and  perhaps  by  fpontaneous  inflammation. 
Thofe  which  contain  the  largeft  quantity  of  metal  in  the 
native  ftate,  are  the  produ6t  of  a  greater  proportion  of  hy- 
drogen gas.  It  may  be  readily  conceived,  that  when  the 
hydrogen  gas  has  been  previoufly  combined  with  a  great 
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4eal  of  oxygeoy  the  inflaminatioa  muft  be  inftantaneous, 
and  the  produ^s  very  much  oxidated^  while  the  (Irata  of 
hydrogen^  almoft  pure,  burning  only  at  the  furface,  form 
durable  meteors,  the  continued  mflammation  of  which  gives 
xife  to  very  different  con) pounds. 

It  will  perhaps  be  a(ked,  how  the  other  fubftances,  fuch 
as  (ilex  and  magnefia,  are  found  in  thcfe  ftones  combined 
with  the  metals  ?  I  might,  in  anfwer,  mention  the  height 
to  which  earths  reduced  to  an  impalpable  powder  are  Vo- 
latilized by  volcanoes,  fo  as  to  be  carried  away  by  the  winds* 
I  might  obferve,  alfo,  that  mamefia,  foluble  in  the  hydro«> 
fulphurets,  is  foluble  alfo,  in  all  probability,  in  fulphurated 
hydrogen.  But,  as  I  have  nothing  as  yet  except  conje£kures 
to  offer  on  this  fubje£t,  I  muft  here  ftop.  I,  however,  flatter 
myfcif  that  I  have  done  fome  fervice,  by  fhewing  that  a  phse- 
nomenon,  obfervations  of  which  had  been  rejected  becaufe 
thought  impoffible,..has  received,  at  leaft  in  part,  a  plaufible 
and  natural  explanation  perfectly  rational ;  and  that,  when 
placed  beyond  a  doubt,  it  will  be  arranged  among  thofe 
feries  of  fads  of  which  fcience  is  compofed. 

That  I  might  not  render  the  hypothcfis  complex  I  have 
faid  nothing  of  the  different  gafes,  fuch  as  fulphurated  hy- 
drogen, carbonated  hydrogen,  and  carbonous  oxide,  which 
mutt  be  continually  conveyed  into  the  regions  of  the  atmo- 
fphere  by  the  decompofition  of  bodies.  The  exiftence  of 
tne  firft  of  thefe  gafes  explains,  however,  the  pyritous  ftate 
of  the  iron,  and  the  prefence  of  fulphur  in  fome  one  of  its 
parts. 


LXIV.  Obfervations  on  the  Decompofition  of  the  Acetite  of 
Lead,  by  Zinc  in  the  metallic  State.  Read  in  the  So" 
ciety  of  Pharmacy  by  L.  Anthony  Planche*. 

JLn  confuUing  the  different  authors  who  have  treated  on 
the  hiftory  of  metals,  and  their  chemical  action  on  different 
bodies,  we  cannot  help  confidering  zinc  as  exceedingly  va- 
luable, both  on  account  of  its  utility  in  the  arts,  and  the  ef- 
fential  fervices  which  it  daily  renders  to  chemiflry. 

C.  Fourcroy,  who  in  his  Syfleme  des  Connotjpinees  Cbi^ 
miaues^  has  colleded  tlie  moft  numerous  and  beft  attefted 
faas  of  this  fcience,  has  defcribed  all  its  properties  with  that 
elearnefs  and  method  which  are  peculiar  to  him* 
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It  is  therefore  not  fo  much  a  new  fa6l  that  I  here  prefeitt 
as  a  development  of  one  already  known,  which,  as  it  forms 
part  of  a  general  theory,  deferves  to  be  particularly  noticed 
as  one  of  the  curious  phseoomena  in  chemiftry.  But  to  pro- 
ceed in  order,  I  think  it  neceflary  to  refer  to  the  work  of  that 
celebrated  chemift  already  mentioned,  where  it  is  faid,  in  the 
fixth  feflion  on  metals,  under  the  head  Zinc,  that 

<^  Zinc,  by  its  firong  attraction  for  oxygen,  decompofes 
the  greater  number  of  falls  and  of  metallic  ioTutions;  and  that 
it  precipitates  from  them  the  metals  under  the  metallic  forqi 
by  completely  unburning  them,  or  under  that  of  oxides  lefs 
oxidatea  than  they  were  before." 

This  definition  is  no  doubt  juft,  and  feems  to  be  perfectly 
complete.  It  is  fufceptible,  however,  of  the  greateft  deve- 
lopment; and  particularly  in  regard  to  the  different  pheno- 
mena exhibited  by  zinc  in  contact- with  acetite  of  lead.  It 
is  the  union  of  thcfe  phaenomcna  which  forms  the  principal 
fubjeft  of  the  prefent  obfer^'ation,  or  rather  the  rcfult  of  the 
ingenious  experiment  of  Dr.  Black,  which  was  communi* 
cated  to  me  a  few  years  ago,  and  to  which  I  have  made  fome 
additions. 

Dr.  Black  put  into  a  glafs  Jar,  containing  about  four  and  a 
half  pints,  twelve  or  fifteen  decagrammes  of  cryftallized  ace- 
tite of  lead.  The  jar  "was  filled  with  water,  and  the  mixture 
being  flirred,  it  was  left  at  reft  for  fifteen  or  twenty  minutes, 
or  until  the  greater  part  of  the  fuperabundant  fait,  after  the 
faturation  of  the  licjuor,  was  fpontaneoufly  precipitaled.  A 
piece  of  zinc  of  an  mdeterminate  weight  was  then  fufpended 
m  the  (lightly  turbid  liquor  hy  means  of  a  hemp  or  filk 
thread  fixed  to  the  cover  of  the  jar,  and  the  veflel  was  depo* 
filed  in  a  place  where  it  was  not  expofed  to  be  (haken.  At 
the  end  of  from  twenty  to  twenty -five  davs  decompofitioh 
was  completely  effeCted ;  the  zinc,  fufpendea  in  the  middle  of 
the  liquor,  become  diaphonous,  was  covered  by  a  kind  of  very 
brilliant  metallic  vegetation,  which  was  often  continued  tn 
the  bottom  of  the  veflel,'  and  which  Dr.  Black  called  the 
tree  of  Saturn.  ^         .....' 

Having  bad  occafion  to  repeat  this  experiment  a  great 
number  of  times,  it  conduced  me  to  feveral  obfervations,  in 
confequence  of  which  I  refolved  to  make  fome  changes  in  it^ 
which,  as  they  do  not  alter  in  any  manner  the  chemical  na- 
ture of  the  operation,  contribute  nr  a  fin^lar  manner  to  the 
beauty  of  the  refult.  Thefe  changes  chiefly  relate  to  the 
hemp  and  filk  threads,  which,  being  eafily  aeftroyed  by  re- 
maining in  the  liquor,  muft  necefTarny  fuffer  the  zmc  to  fall, 
^nd  along  with  it  the  new  metal  which  covers  them.  I 
w  5  therefore 
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therefore  fubftituted  for  thefe  threads  a  piece  of  brafs  wirqi. 
which  appeared  to  me  to  unite  all  the  neceffary  conditions^ 
both  on  account  of  its  ftrength,  and  the  property  it  has  as 
containing  zinc  to  exercife  its  attraftion  on  the  acetite  of 
lead.  A  fecund  inconv^inience  arifes  in  ftriftly  following  the 
procefs  above  dcfcribed.  It  often  happens,  when  the  fize  of 
thr  piece  of  zinc  is  too  large,  or  when  the  veflel  is  not  ex- 
adilv  of  the  proper  form,  that  the  decompofition  takes  place 
with  great  rapidity;  each  moleculaof  the  newnietal  proceeds 
inimediaielv  to  the  zinc,  aciheres  to  it  in  a  confufed  manner, 
and  at  the  end  of  two  or  three  days,  and  fometimes  of  twenty^ 
four  hours,  the  cryftaHized  portion  fuddenly  detaches  itfelf 
and  is  precipitated  to  the  bottom  of  the  veflel  to  give  place  to 
a  new  crytlallization.  The  procefs  is  then  divided  into  fe- 
veral  periods,  which  appears  to  be  a  matter  of  indifference  in 
a  chemical  point  of  view,  but  greatly  leflens  the  intereft  ex- 
cited by  this  curious  experiment, 

I  obviated  this  inconvenience  by  fixing,  in  a  perpendicular 
direftion,  to  the  lower  part  of  the  piece  of  zinc,  the  fame 
Irafs  wires  twifted  into  a  fpiral  form,  and  difpofed  in  fuch  a 
manner  as  to  be  about  three  centimetres  diftant  from  the 
bottom  of  the  veflel. 

By  adopting  this  modification,  as  each  molecula  of  the 
zinc  formed  a  portion  of  the  brafs,  the  furface  of  which  was 
in  coniaft  with  the  fatui-ation,  it  became  covered  with  a 

f  real  number  of  fmall,  brilliant,  metallic  laminae,  difpofed  at 
rfl  alternately  and  horizontally,  and  then  croflSng  each  other 
in  every  direftion  *. 

When  it  is  required  that  the  brafs,  though  covered  with 
metal,  (hould  retain  the  forms  it  has  firfl;  acquired,  it  will  be 
proper  to  diminifli  the  quantity  of  the  acetite  of  lead. 

About  fix  months  ago,  I  repeated  this  experiment  with 
common  and  with  diflilled  water,  in  order  that  I  mi^ht  exa- 
mine the  produ6ls.  The  refult  of  this  examination  is  as  foU 
lows : 

Having  feleiled  two  glafs  jars  of  equal  capacity,  I  intro- 
duced into  each  four  decagrammes  of  very  pure  cryflallized 
acetite  of  lead. 

The  two  veflels  having  been  marked  No.  I.  and  II.,  I 
poured  into  the  firft  54  decagrammes  of  common  water,  and 
as  much  dilliiled  water  into  the  fecond.    Thefe  quantities 

*  The  configuration  of  thefe  lamtnas  is  rubje6t  to  an  infinite  variety, 
which  feems  to  depend,  ift.  On  the  form  and  different  dimensions  of  the 
yelTet  in  Which  the  experiment  is  perfonned :  2d,  And  perhaps  alfo  on 
regular  quantities  of  the  zinc  and  acetite  of  lead  employed.  I  have  feen 
the  lamins  inmetimes  circular,  fometimes  hexagonal,  and  fometimes  alfo 
affecting  the  figure  of  a  leaf  of  fern  or  of  oak. 

were 
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were  fuiGcient  to  fill  each  jar  to  ithe  commeocemeiit  of  xkm 
Deck^  the  height  oF  which  was  about  three  centimetres*  I 
then  fixed  to  two  pieces  of  cork  deftined  to  clofe  the  mouths 
of  the  jars  a  bit  of  zinc  weighing  22*9456  grammes  (fix  gros) 
by  means  of  a  piece  of  brafs  wire  exceedingly  fine,  but  of 
fuch  a  length  as  to  allow  the  met^l  to  be  immerfed  only  fome 
millimetres  in  the  folution. 

I  then  adjufied,  and  luted  to  the  aperture  of  each  veflel,  a 
bent  tube,  which  proceeded  under  the  receiver  of  a  pneu- 
matic tub.  Thefe  two  experiments,  begun  on  the  29th  of 
Thermidor,  year  9,  the  centigrade  thermometer  being  at  14** 
above  zero,  exhibited  the  following  phenomena. 

Six  hours  after  the  apparatus  was  arranged,  the  jar  No.  I. 
was  dill  fomewhat  turbid,  while  that  of  No.  II.  was  tranf- 
parent,  and  the  whole  fuperabundant  fait,  after  the  faturation 
of  the  liquor,  was  entirely  precipitated.  At  this  period  the 
zinc  in  the  fecond  jar  was  covered  with  fmall  metallic  fcales^ 
which  could  not  be  perceived  in  the  firft. 

Next  day  both  liquors  were  perfedly  tranfparent,  and  the 
decompofition  feemed  to  have  made  equal  progrefs  in  both 
vciTels.  I  only  remarked,  that  the  interior  fides  of  the  jar 
No.  I.  were  lined  with  a  whitifli  faline  firatum,  which  ex- 
tended from  the  middle  of  the  veflel  to  the  bottom.  The 
fmall  fcales  adhering  to  the  fides  and  bottom  of  the  piece  of 
zinc,  bv  increafinc  in  volume,  had  aflumed  the  form  of  a 
leaf  of  fern  in  the  jar  No.  I.,  and  was  exceedingly  delicate  ia 
No.  II. 

I  obferved  alfo  at  the  upper  furface  of  the  bit  of  zinc  a  kind 
of  metallic  mofs  *,  having  that  livid  afpe£l  which  charac- 
terizes plates  of  lead  expoied  for  fome  time  to  the  conta6i  of 
the  air.  The  faline  firatum  of  No.  I.  daily  decreafed  to  the 
eighth^  when  it  entirely  difappeared.  In  tne  courfe  of  thefe 
two  experimeats  there  was  dnengaged  a  very  fmall  portion  of 
elaftic  fluid,  which  when  exammed  was  found  to  be  atmo- 
fpheric  air*  The  quantity  of  this  air  appeared  to  be  moce 
confiderable  in  the  apparatus  marked  No.  I. ;  and  this  ap- 
peared to  me  to  arife  from  the  common  water  employed^ 
which  always  contains  more  or  lefs  of  it.  The  remainder  of 
the  operation  exhibited  nothing  remarkable  but  an  increafe 
in  the  volume  of  the  reduced  metal  until  the  period  of  the 

•  This  mctalHc  mofs  in  a  tree  of  Saturn,  prepared  a  year  before,  was 
found  to  be  covered  by  a  very  fine  red  powder,  which  occupied  both  the 
furface  of  the  zinc  and  that  of  a  portion  of  the  undecoiiipofed  acetite  of 
lead  which  covered  the  horizontal  bottom  of  the  giafs  Teilel.  1  coniider 
this  red  powder  as  produced  by  carburet  of  iron,  firom  which  zinc  is  never 
free,  and  which  during  the  operation  has  been  carried  to  the  ftate  of  car- 
bonace. 

decompo- 
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decompoGtion,  which  took  place  in  the  experiment  with  di- 
ftllled  water  on  the  i6th  of  Fruftidor,  year  9,  and  in  that 
with  common  water  on  the  24th  of  the  fame  month.  During 
the  whole  time  the  temperature  varied  only  one  or  two  de« 
grees; 

As  the  refults  appeared  to  be  the  fame  in  regard  to  the 
reft  of  the  operation,  I  (hall  proceed  to  examine  the  experi« 
ment  made  with  diililled  water. 

ift.  The  piece  of  zinc,  weighing  2^9456  grammes  before 
its  immeriion  in  the  liquor,  was  completely  freed  from  all 
the  metal  with  which  it  was  covered.  In  this  ftate  it  weighed 
no  more  than  15*9345  grammes  (4  gros  la  graips).  Its  fur- 
face  was  covered  with  a  gra)r  pulverulent  ftratum,  the  greater 
part  of  which  ftill  retained  its  metallic  brilliancy,  while  tl|e 
other  feemed  to  have  undergone  a  commencement  of  oxidii-' 
tion.  When  entirely  freed  from  this  ftratum,  which  could 
be  eafily  detached  with  the  finger,  and  which  appeared  to  me 
to  be  nothing  but  zinc,  having  its  moleculas  in  part  fepa- 
rated,  it  was  reduced  to  the  weight  of  i3'38o  grammes 
(3  P*os37  grains). 

ad,  The  portion  of  the  new  metallic  alloy,  zinc  and  lead  *, 
arifing  from  the  decompofition  of  the  acetite,  was  wafhed 
feveral  times  in  diililled  water.  Being  fubje^ied  to  the  a6tioa 
of  a  good  prefs,  and  then  to  gradual  percuflion  on  a  piece  of 
fteel,  it  poflcfled  greater  du6lility  than  lead  alone.  When 
dried  in  clofe  vefleis,  and  then  expofed  to  fudden  heat  in  an 
iron  fpoon,  a  portion  of  it  was.fpeedily  converted  into  a 
greenifti  yellow  oxide.  The  other  portion,  reduced  without 
any  addition,  furnifhed  a  fmall  metallic  button  of  the  weight 
of  9*0183  grammes  (2  eros  38  grains),  and  containing  zinc^ 
but  much  lefs  weight*  for  weight  than  was  contained  in  the 
above  matter  before  it  was  heated. 

I  muft  obferve,  that,  notwithftanding  all  the  precautions 
which  I  took  to  feparate,  either  by  the  help  of  a  prefs  and 
unfized  paper,  or  by  deficcation,  all  the  water  interpofed  be«- 
tween  the  moleculae  of  the  metal,  I  was  not  able  to  fucceed. 
It  appears  probable,  that  under  this  circumftance  the  fpeedy 
oxidation  of  the  new  metallic  alloy  was  owing,  ift,  Tothe 
decompofition  of  the  laft  molecules  of  water,  which  could 
not  be  entirely  expelled :  2d,  To  the  prefence  of  the  atmo- 
fpheric  air  of  the  vefleis :  3d,  To  the  contact  and  decompofi- 
tion of  the  fame  fluid  during  the  fufion  of  the  metal. 

*  The  foimation  of  this  metallic  alloy  agrees  with  the  experiments  of 
Vauquelin,  from  which  it  refults,  that  in  feveral  cafes,  when  a  metal  ;s 
precipitated  from. its  folution  hj  another,  the  precipitated  metal  partakes 
jn  fomc  degree  of  the  precipitant.  This  phenomenon  takes  place  in  par* 
ticular  during  the  precipitation  of  the  white  mcuh  by  zinc. 

Examinaiuin 
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Examination  of  the  Liquor  witb  fome  Reagents. 

ift,  The  liquor  taken  from  the  jar  was  colourlefs  and  per*^ 
feAly  tranfparent. 

aa, '  It  ffave  a  ftrong  green  tint  to  blue  vegetable  colours. 

3d,  When  tried  with  very  pure  fuluhuric  acid  it  formed 
no  precipitate,  which  convinced  me  that  it  held  in  folution 
no  iedd. 

4th,  A  portion  properly  evaporated  furnifhed  fmall  cryftals 
of  acetite  of  zinc  in  argenteous  leaves,  which  affected  no  re- 
gular form, 

5th,  Ammonia  produced  in  it  a  white  flaky  precipitate, 
not  very  abundant.  At  the  moment  even  of  conta£l  there 
is  emitted  a  ftrong  odour  of  flour  palle,  which  is  fpeedily  dif- 
fipated  by  agitation. 

6th,  This  precipitate  at  the  end  of  fome  hours  had  ac- 
quired a  femi-gclatinous  confidence,  and  the  addition  of  a 
new  quantity  of  alkali  rediflblved  it  in  part. 

7th,  The  carbonates  of  pbtafli,  foda,  and  ammonia,  formed 
in  it  white  precipitates  more  or  lefs  abundant. 

8th,  Lime  water  recently  prepared  precipitated  from  it  the 
zinc  in  the  (late  of  a  white  oxide,  paler  and  more  homoge- 
neous than  the  preceding. 

9th,  The  precipitate  obtained  by  carbonate  of  potafli, 
wafhed  feveral  times  with  diftilled  water,  and  carefully  dried, 
was  exceedingly  white  and  light. 

loth,  Being  brought  into  conta£l  with  concentrated  ful- 
phurous  acid,  it  diflolved  in  it  completely,  with  a  difengage- 
ment  of  carbonic  acid,  and  a  total  difappearance  of  the  ml- 
phurous  odour ;  which  fecms  to  (how  a  very  great  relation 
Detween  the  new  fait  refulting  from  this  combination  and  the 
fulphate  of  zinc,  for  th«  difcovery  of  which  we  are  indebted 
to  Vauquelin  and  Fourcroy. 

RECAPITULATION. 

It  refults  firom  thefe  fads,  ift.  That  the  decompofition  of 
the  acetite  of  lead  by  zinc  exhibits  feveral  phaenomena  not 
obferved  in  that  of  other  falts  and  metallic  folutions  by  the 
fame  metal. 

2d,  That  diflilled  water  feems  to  favour  this  decompofition, 
as  it  is  efie&ed  in  that  fluid  a  third  fooner  than  in  commoA 

water. 

3d,  That  common  water  may,  however,  be  preferable  in 
experiments  of  mere  curiofity,  as  it  checks  the  decompofing 
aftion  of  the  zinc,  and  difpofes  the  metallic  moleculs  to  a^ 
fume  that  arrangement  which  is  peculiar  to  them ;  a  phse- 
nomenon  which  agrees  with  the  laws  of  cryftallization. 

I  ihall  terminate  thefe  obfervadons  by  propofing  to  the 

College 
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College  of  Pharmacy  to  adopt  among  its  experiments,  which 
form  a  part  of  its  annual  public  courfe  of  chemiftry,  the  tree 
of  Saturn,  as  proper  for  proving  in  a  precife  manner  the  ilrong 
attraction  of  zinc  for  oxygen.  This  experiment,  which  is  not 
very  expenfive,  always  fucceeds,  and  deferves  a  place  in  mi* 
neralogicai  cabinets  along  with  the  tree  of  Diana. 


LXV.  Proceedings  of  Learned  Societies. 

ROYAL  SOCIBTT  OF  LONDON. 

X  HE  meeting  of  the  12th  and  jQth  of  Ma^  were  occu« 
pied  by  the  reading  of  a  paper>  by  Mr.  Chenevix,  on  a  me> 
tallic  fubftance,  of  which  we  have  fpoken  in  our  lall  Number. 
It  was  announced  to  the  public  by  its  author  as  a  new  iimple 
metal  fuigeneris,  under  the  title  of  Palladium^  or  nevf  Silver^ 

Mr.  Chenevix  made  a  number  of  experiments  on  thisfub* 
fiance,  and  found  that,  in  moft  refpeAs,  it  was  really  different 
from  all  the  known  metallic  bodies.  In  a  few,  however,  it 
bore  fome  refemblance  to  platina.  But  it  was  not  poflible  to 
conceive  that  platina  could  be  reduced  to  the  fpecinc  gravity 
of  1 1*8 ;  coulu  be  fjufiblc  at  fo  moderate  a  heat;  could  com- 
bine with  futphur ;  could  be  diflblved  by  nitric  acid,  and  be 
precipitated  by  green  fulphate  of  iron.  I'hefe  are  the  pro- 
perties mentioned  in  the  printed  notice  we  received  lad 
month,  and  which  we  inferted  in  our  Journal.  Mr.  Che- 
nevix found  them  to  be  truly  dated. 

RefleAing,  however,  upon  the  extraordinary  anomalies  that 
happen  when  fubftances  are  united^  it  occurred  to  him  that 
fome  metal  might  fo  far  influence  platina  as  to  promote  its 
precipitation  by  green  fulphate  of  iron,  and  be  itfelf  drawn 
down  along  with  it.  Mercury  was  the  firft  that  prefented 
itfelf  to  his  mind,  as  the  mod  eaflly  reduced.  He  poured  a 
fululion  of  green  fulphate  of  iron  into  a  folution  of  platina: 
no  precipitate.  Into  a  folution  of  muriate  of  mercury :  no 
precipit&te.  He  mixed  the  two  folutions,  and  a  precipitate, 
exa&Iy  refembling  that  produced  in  palladium,  immediately 
enfued.  He  reduced  this  precipitate ;  and,  after  feveral  trials, 
at  length  fucceeded  in  obtaining  a  fubftance  exadly  (imilar 
to  palladium.  From  all  his  experiments,  which  are  much 
too  numerous  for  thisextraft,  Mr.  Chenevix  does  not  hefitate 
to  pronounce  palladium  to  be  a  fcandalous  impofition,  and 
,   an  attempt  to  defraud  the  public  as  well  as  to  difgrace  fcience. 

From  fynthefis  and  analyfis  it  appears  that  palladium  of 
the  fpecific  gravity  of  11*5  contains  about  one-third  of  mer- 
cury;.  and  when  of  the  fpecific  gravity  of  12*5,  about  one- 
fourth. 
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fourth.  As  the  quantity  of  this  metal  diminiflies,  the  fpeclfie 
gravity  increafes;  the  du6lility  is  lefs;  and  after  1:^*5  it  be^ 
gins  to  be  no  longer  ad:ed  upon  by  nitric  acid. 

Mr.  Chenevix  gives  many  liiethods  for  preparing  a  fub- 
ftance  (imilar  to  palladium;  but  the  following  is  the  leal): 
liable  to  fail : — ^Take  a  certain  quantity  of  piatina,  reduced 
from  the  triple  ammoniacal  fait,  and  diiTolve  it  in  nilro-mu-> 
riatic  acid :  add  fomething  more  than  twice  the  weight  of 
the  platina  of  red  oxide  ofmercury,  and  take  particular  care 
to  faturate  all  excefs  of  acid  :  then  pour  it  into  a  folution,  alfo 
faturated,  of  green  fulphate  of  iron ;  heat  the  mixture,  and 
a  black  precipitate  will  be  formed  after  fome  time.  Thispre- 
pipitate  weighs  rather  more  than  two  and  a  half  the  original, 
quantity  of  the  platina ;  but,  expofed  to  a  red  heat,  a  part  of 
the  mercury  is  volatilized.  Fufed  at  a  ftronger  heat,  it  yields 
a  metallic  button,  which  in  different  experiments  gives  a  dif- 
ferent fpeci  fie  gravity.    This  experiment  is  of  a  very  delicate* 
nature,  and  does  not  always  fucceed;   and  Mr.  Chenevix 
i^ommends  perfeverance  and  repeated  trials  to  all  who  would 
fbrm  palladium.     It  is  not  often  to  be  obtained  of  the  exa£t 
i^cific  gravity  announced  by  the  author  of  the  fraudulent' 
advertifement ;  and  the  fpecific  gravity  is  not  conflantly  the 
fame  in  all  his  fpecimens.     The  difficulty,  is,  to  unite  a  fuffi- 
Gtently  large  portion  of  mercury  with  the  platina  to  produce 
perfea  palladium.     It  may  be  obtained  by  this  method  as 
low  as  iO'5,  fometimes  as  high  as  15.    Mr.  Chenevix  men- 
tions fome  methods  of  combining  platina  and  mercury  in  the 
dry  way,  fuch  as  count  Mufliin  Puflcin's  amalgam  fufing  with- 
^innabar,  lime,  and  borax,  &c. 

He  then  relates  fome  experiments  upon  platina ;  upon  its 
oxides,  which  are  two,  viz.  one  of  7  the  other  of  13  per  cent, 
of  oxygen  ;  upon  the  affinities  of  the  oxide  for  the  acid  and 
aromatic  falts  formed  by  them.     He  gives  numerous  exam- 

files  of  the  affinities  of  metals  for  each  other;  and  of  anoma- 
bus  precipitations,  when  two  or  more  metals  are  prefent  in 
the  fame  folution.  He  fays,  that  the  fixation  of  mercury  by 
platina,  together  with  other  fa6ls  related  in  this  paper,  will 
tend  to  make  us  particularly  cautious  in  pronouncmg  upon 
difcoveries  of  fuppofed  new  metals,  and  promote  fceplicifm 
even-  upon  our  prefent  knowledge.  He  adduces  inftances  of 
the  ditterence  that  exifts  between  a  folution  of  platina  and  a 
folution  of  mercury  merely  mixed,  and  a  folution  of  thefe 
metals  after  they  have  been  united.  In  the  former  cafe  they 
are  eafily  feparaled ;  in  the  latter  there  is  no  method  of  com- 
pletely difuniting  them.  He  concludes  with  a  curious  ftatc- 
ment  of  the  approximation  of  feveral  metals  and  of  feveral 
earths  to  each  other  in  their  chemical  properties^  which  fol- 
low 
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low  the  direA  oider  of  their  tendency  to  enter  into  falinC' 
combination. 

The  whole  of  the  fafts  related  in  this  paper  are  of  the 
faigheft  inlereft  to  the  fcience,  as  they  prove  to  what  a  degree 
the  properties  of  iimple  bodies,  hitherto  thought  to  be  un- 
combinable,  may  be  altered  when  they  are  united ;  and  fhow 
the  difficuhies  that  attend  our  pronouncing  as  to  the  fimpli* 
city  or  the  compofiiion  of  any  fubftance,  whatever  be  the 
charaSier  that  diflinguifh  it  in  chemical  experiments. 

ROYAL  SOCIETY  OP  GOTTINGEN. 

The  Mathematical  Clafs  of  this  Society  has  propofed  the 
following  prize  queftion,  the  prize  for  which  is  to  be  ad- 
judged in  the  month  of  Novemoer  1803: 

As  it  is  of  great  importance  in  pyrometric  diTquifitions  a» 
well  as  in  the  application  of  them,  and  alfo  in  making  re- 
fearches  in  regard  to  the  nature  of  light  and  heat,  to  afcer- 
tain  the  various  degrees  of  heat  which  different  fubftanceSy 
fooner  or  later,  acquire  when  expofed  to  the  folar  rays ;  and, 
as  little  certain  information  has  hitherto  been  acquired  on 
this  fubje6l,  the  fociety  recommends  it  to  the  care  and  atten- 
tion of  philofophers.. 

1  ft.  To  inveftigate  by  nice  experiments,  and  by  calcula- 
tion founded  on  them,  in  what  manner  bodies  of  different 
fub dances,  but  of  the  fame  figure  and  volume,  (globes  of  an 
inch  diameter  will,  perhaps,  be  beft  fur  this  purpofe,)  are 
heated  by  the  folar  rays  under  the  fame  ftate  of  the  atmo- 
fphere,  the  fame  intenfity  of  light,  and  the  fame  initial  tem- 
perament during  each  mmute  of  obfervation,  &c. 

ad,  To  determine,  either  by  direft  obfervation,  which  is 
chiefly  defired,  or  from  the  obferved  law  of  the  increafing 
heat,  to  what  degree  of  temperament  any  body  taken  at  the 
end  of  the  experiment,  that  is,  when  the  increafe  of  the  heat 
ceafes,  wouTd  have  attained. 

The  Hiftorical  Clafs  has  propofed  the  following  queftion, 
the  prize  for  which  is  to  be  adjudged  in  the  month  of  No- 
vember 1804: 

As  many  obfervations  have  been  carefully  fnade  by  the 
old  and  by  modem  philofophers,  particularly  fince  the  i6th 
century,  in  regard  to  meteors ;  as  various  ingenious  opinions 
have  been  given  refpefling  their  origin  and  nature,  and  the 
laws  to  which  they  are  fubjcfl;  and  as  many  things  perhaps* 
pccur  in  thefe  which  might  be  of  utility  to  improve  meteor- 
ology, or  which  at  leaft  may  be  worthy  of  further  examina- 
tion, the  fociety  requires  a  continued  accurate  hiftory  of 
meteorology  from  the  firft  attempts  of  the  Greelcs  and  Ro- 
mans in  this  kind  of  ftudy  down  to  the  prcfent  period. 
The  fociety,  however,  by  no  means  defires  that  the  com- 
petitors 
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petitors  will  include  in  jt  any  of  thofe  opinions  of  the  antienC 
or  modern  writers  which^  ^^'°S  ^^^^^^^  ^^  fuperftition  or 
iraorance,  would  excite  only  dueuft.  It  rather  wiflies  that 
they  would  feled,  explain,  and  examine  the  opinions  of 
Ariftotle,  Theophraflus,  Pliny,  Seneca  and  Ptolenly,  amon^ 
the  antients,  and  thofe  of  the  philofophers  of  the  1 6th  and 
i8th  centuries,  particularly  Telefius^  Patricius,  Bruno,  lord  Ba- 
con, Kepler,  Gaflendi,  and  Defcartes,  a  knowledge  of  which 
may  be  of  ufe  to  meteorology  at  prefent:  it  requires  alfo, 
that  the  manner  in  which  the  obfervatiuns  were  made,  and 
the  inftruments  employed,  may  be  briefly  defcribed,  marking 
at  the  fame  time  the  climate.  An  inquiry  may  alfo  be  made 
refpeding  the  origin  of  that  opinion,  which  became  fo  pre- 
valent, in  regard  to  the  influence  of  the  planets  on  meteors : 
and,  in  the  laft  place,  the  author  may  briefly  and  generally 
determine  how  far  we  can  approach  nearer  to  the  truth  by 
improving  phyfical  aftronomy  and  meteorology. 

The  pnze  for  each  of  thefe  queftions  is  fifty  ducats,  and 
the  memoirs  mud  be  tranfmitted  to  the  fociety  before  the 
month  of  September  each  year. 

GALVANIC  SOCIBTT^    PARIS. 

Galvanic  fa£ts,  in  proportion  as  they  are  accumulated, 
afford  a  hope  of  the  happieft  refults  being  foon  obtained  from 
the  application  of  this  fiimulus.  ThoTe  which  we  are  here 
about  to  detail  relate  partly  to  theory  and  partly  to  the  me- 
dical employment  of  this  fluid. 

In  a  late  fitting  of  the  Galvanic  Society,  C.  Gautherot 
mentioned  an  obfervation  made  by  him  anterior  to  that  pe- 
riod, which  was  both  cuiious  in  ittelf,  and  of  importance,  on 
account  of  the  induAtons  that  may  be  drawn  ftom  it.  As  it 
is  neceflary  to  be  known  before  a  proper  opinion  can  be 
formed  of  thofe  by  which  it  was  accompanied,  we  think  it 
proper  to  lay  before  the  reader  the  two  following  experiments : 

Experiment  I. 

The  perfon  who  performs  this  experiment  places  in  his 
mouth  the  upper  enos  of  two  wires  of  platina,  or  of  any  other 
metal  not  oxidable,  and  immediately  brings  the  other  two 
ends  into  contad  with  the  two  extremities  of  a  weak  Gal  - 
vanic  apparatus,  to  afcertain  the  degree  of  its  influence.  When 
this  arrangement  has  been  made,  the  perfon  will  experience 
an  eSe£l  more  or  lefs  remarkable,  according  as  the  tongue  i& 
more  or  lefs  exercifed  in  perceiving  the  peculiar  favour  of  the 
Galvanic  fluid.  But  if  he  places  thefe  two  ends  of  the  pla- 
tina wires  one  upon  the  other  without  deranging  thofe  placed 
in  the  mouth,  he  will  ag^in  experience,  though  in  a  weaker 
degree^  the  fcnfation  of  the  favour. 

Experiment 
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Experiment  II. 

If  the  Galvanic  apparatus  has  produced  only  a  minimum  nf 
cffcA,  which  muft  be  the  cafe,  ift,  When  the  apparatus  con^ 
fifts  of  only  one  ftory ;  2d,  When  the  fubftances  which  com- 
pofe  this  ftory  are  by  their  nature  not  much  calculated  for  de- 
veloping the  Galvanic  effeft,  or  when  they  can  produce  it 
only  in  the  weakeft  degree ;  it  may  happen  under  both  thefe 
circumftances  that  the  organ  of  tafte  will  not  be  a(fe6ked  by 
any  favour.  But  in  this  cafe  it  will  be  fufficient  to  let  the  two 
lower  ends  of  the  platina  wires  reft  for  a  moment  on  the  two 
extremities  of  the  apparatus,  and  then  to  apply  thefe  two  wires 
to  each  other  without  deranging  their  extremities,  which  are 
placed  in  the  mouth.  This  new  contad:  will  neceflarily  pro- 
duce a  more  intenfe  efieft  than  the  former,  and  if  it  be  re- 
squired  to  increafe  it  flill  further,  it  may  be  done  by  applying 
alternately  the  lower  ends  of  the  platina  wires,  firft  to  the  two 
extremities  of  the  battery,  and  then  to  each  other.  Thefe 
repeated  contafis  will  develop  the  peculiar  favour  of  the  fluid, 
which  is  the  certain  fign  of  its  influence. 

This  in^nious  procefs,  then,  puts  the  tongue,  that  dif- 
pofable  inftrument,  in  pofleffion  of  a  new  gahanofcope, 
which,  as  appears  to  us,  will  be  to  Galvanifm  what  Volta's 
condenfer  is  to  ele£tricity,  fince  by  its  means  the  flighteft 
fhades  of  the  Galvanic  effc&,  may  be  dete£ted. 

C.  Nauche,  prefident  of  the  fociety,  in  the  fame  fitting 
communicated  fome  fafts  in  regard  to  the  medical  applica- 
tion of  Galvanifm  in  cafes  of  hemiplegia.  It  refults  from 
them,  that  the  means  of  riving  a  ftrong  ftimulus  to  the  parts 
afie£ted,  fuch  as  the  hand  or  leg  for  example,  is,  to  make 
one  of  the  extremities  of  the  pile  to  communicate  with  the 
former,  and  the  other  extremity  with  the  fpinal  apophyfes  of 
the  fixth  and  feventh  cervical  vertebrae.  If  the  leg  be  af- 
fefted,  the  foot  and  twelfth  dorfal  vertebra  muft  be  made  to 
communicate  with  the  two  extremities  of  the  pile.  The  vital 
a€tion  will  then  feem  to  be  conveyed  as  if  by  undulation  to 
all  the  mufcular  oreans  in  order  to  reftore  motion. 

The  prefident  oblerved  alfo,  that  in  cafes  of  great  extremity, 
where  it  is  neceflary  to  increafe  in  an  extraordinary  degree 
the  excitement  of  the  organic  forces,  one  extremity  ofthe 
pile  muft  be  brought  into  communication  with  the  fummit 
ofthe  vertebral  column,  and  the  other  with  the  fpinal  apo- 
phyfes of  the  firft  lumbar  vertebrae.  The  patient  fubje6ted 
to  this  experiment  will  perceive  flafties,  certain  favours  and 
fenfations,  more  or  lefs  painful,  in  the  ftomach,  in  the  in- 
teftinal  canal,  and  in  the  vifcera  of  the  breaft  and  the  abdo- 
men. The  mufcles  of  the  trunk  and  thofe  of  the  extremities 
will  be  violentiv  contracted. 
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A  faA  no  lefs  important,  sfnd  which  he  confirmed  alfo,  is, 
that  the  application  of  Galvanifni  increafes  in  a  particular 
manner  the  a£lion  of  the  parotid,  the  lachrymal,  and  max- 
illary glands,  that  of  the  kidneys  and  of  the  whole  lymphatic 
fyftem.  To  produce  this  aftion  the  apparatus  muft  be  di- 
reSed,  not  to  the  glandulous  organs^  but  as  much  as  poffiblc 
to  the  origin  of  the  nervous  trunks  which  diftribute  them- 
felves  thither. 

It  may  be  readily  conceived  what  advantage  ikilful  anato- 
mifts  may  derive  from  an  application  of  Galvanifm  to  the  dif- 
ferent fyftems  of  the  animal  economy,  efpecially  if  to  ana- 
tomical knowledge  they  unite  a  thorough  acquaintance  with 
the  theory  of  rational  medicine.  Tou  rlet. 


LXVI.  Intelligence  and  Mifcellaneous  ArHcles, 

^.— ,  MINING. 

A  HE  mines  of  Cornwall  and  its  neigrhbourhood  now  yield 
fo  large  a  part  of  the  metals  fo  valual)le  to  the  arts,  copper 
and  tin,  of  all  that  the  world  produces  of  thefe  fiibftances, 
that  the  prefent  ftaie,  and  probable  future  one  of  produftive- 
nefs^  is  highly  intereding  to  thofe  connected  with  the  ufefu| 
manufaftures. 

Tin,  though  the  oldeft  objeft  of  the  miner's  fearch  in 
Cornwall,  now  employs  by  far  the  lefler  number  of  hand? 
and  amount  of  capital ;  the  quantity  raifed  of  courfe  is  much 
diminifhed.  Generally  fpeaking,  the  tin  mines  have  not  been 
found  to  hold  their  richnefs  to  fo  great  a  depth  beneath  the 
furfacc  as  copper  fecms  to  do ;  confequently  many,  which 
were  highly  produflive  mines  of  this  metal,  now  are  flopped, 
or  are  worked  to  little  advantage. 

Polgooth,  the  greateft  tin  mine  now  in  the  world,  though 
it  produces  large  quantities  of  ore,  yet  it  is  attended  with  fo 
great  an  expenk  from  its  depth,  that  is  underftood  to  pay 
the  adventurers  now  but  very  little  profit,  A  report  of  cobalt 
being  found  in  this  mine  has  been  heard,  but  we  do  not 
know  whether  it  is  entitled  to  credit;  we  wifti  it  may,  but, 
as  far  as  we  have  had  opportunities  of  judging  of  the  mine- 
rals produced  in  this  diilrid,  it  does  not  appear  to  us  pro- 
bable that  thefe  fcarcer  ones  will  be  found  in  quantities  fuffi- 
cient  to  repay  any  great  expenfc  ia  fearching  for  them.  The 
tin  mines  in  the  weftern  part  of  the  county,  between  Pen- 
zance and  the  Land's  End,  are  doing  well  lor  their  proprie- 
tors in  general ;  and  though  they  have  for  a  few  years  pro- 
ckiced  but  little,  they  now  are  throwing  up  good  quantities 
of  ore. 
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The  quality  of  the  metal  lately  brought  to  market  has  been 
founds  wc  underftand,  much  inferior  to  what  it  ought  to  be : 
this  may  be  accounted  for  in  the  following  way: — Grain  tin 
particularly  has  been  greatly  in  demand;  in  order  to  get  more 
of  the  metal  under  this  form  the  fmeliers  have  of  late  applied 
ores  to  produce  it  from,  which  are  generally  underftood  not 
to  be  fufficiently  free  from  other  meials  for  this  purpofe,  and 
thus  the  grain  tm,  though  increafed  in  quantity,  has  been  lefs 

Eure :  at  the  fame  time  the  common  tin,  being  robbed  of  the 
etter  part  of  the  ores  from  which  that  has  generally  been 
fmelted,  has  fuflfered  a  like  degradation  in  quality.  It  is  to 
be  hoped  that  the  fmclters  will  fee  very"foon  their  true  intcreft 
in  this  refpeft,  and  that  the  rifk  of  injuring  the  trade  may 
no  longer  be  continued  for  the  profpeft  of  temporary  gain. 

The  quantity  of  copper  produced  has  not  much  flu6luated 
of  late,  though  on  the  whole  it  may  be  expefted,  unlefs  un- 
looked-for difcoveries  be  made,  to  leflen ;  as  feveral  large 
mines  have  already  flopped,  the  produce  not  being  fufEcient 
to  counterbalance  the  enormous  outgoinirs  their  great  depth 
occafioned.  Some  other  mines  .that  have  for  many  years, 
and  even  of  late,  produced  ahnoft  as  much  as  any  in  this 
part  of  the  world,  are  expelled  foon  to  be  abandoned,  partly 
for  the  reafon  ahove  (tated,  and  partly  becaufe  they  have 
failed  in  quantity  of  ore  in  the  lode  or  vein.  On  the  other 
hand,  fome  mines  have  bettered  in  their  profpefts :  Dolevath, 
after  having  been  brought  into  work  at  an  enormous  expenfe, 
has  afforded  a  courfe  of  copper  of  great  magnitude,  and 
though  the  ore  is  not  rich  in  proportion  of  metal,  yet  its 
quantity  is  large  enough  to  make  this  difcovery  highly  valua- 
ble. Wheal  Towan,  in  St.  Agnes,  continues  its  produflive 
ftate;  and  Wheal  Crowndale,  #ear  Taviftock  in  Devon,  is 
yielding  a  great  deal  of  copper  ore  from  a  fmall  d6pth  under 
the  fnrface. 

Like  tin,  it  has  been  found  that  copper  is  of  late  inferior 
in  purity  to  what  it  was  formerly,  at  leaft  it  is  aflerted  that 
tlie  (heathing  of -fhips  would  a  few  years  fince  remain  in  ufe 
a  much  loiis;er  time  thart  any  that  can  now  be  got  will  do. 
This  probably  arifcs  in  both  metals  from  the  fame  caufe, 
from  the  greatnefs  of  the  demand,  which  tempts  the  fmclier 
to  let  improper  alloys  remain  in  a  certain  degree  in  his  me- 
tal;  but  it  .well  becomes  them  to  rcfle<9:,  whether  this  may 
not  fooner  than  they  expe£l  be  the  means  of  deftroying  the 
demand  all  together^  by  driving  the  conl'umers  to  fome  iubfti- 
tute  which  may  anfvver  their  purpofe  better,  F.  P. M.S. 
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of  the  Pepfepolitan  Infcriptions,  The  author  thought  it  ne- 
ccflTary  to  prefix  to  this  memoir  an  explanation  of  other  larger 
inicriptions^  in  order  th'^it  an  opinion  may  be  eaficr  formed  of 
it.  Ih  the  firft  place,  the  alphabet  of  the  wedge-form  writing 
of  the  firrt  fort  has  two  fundamental  ftrokes,  which  may  be 
called  th(?  bow  and  the  arrow,  or  rather  the  chifel  and  the 
rule.  It  appears  to  have  been  invented  chiefly  for  lapidary 
infcriptions.  It  has  no  round  ftrokes,  and  is  not  only  very 
convenient  for  that  purpofe,  but  very  beautiful,  on  account 
of  its  fimple  and  regular  compofition.  The  author  mentions 
as  particular  properties  of  this  alphabet :  ift.  The  principal 
ftrokes  of  the  letters  are  perpendicular ;  the  horizontal  are 
the  accelTory  ftrokes^  The  latter  are  always  on  one  fide,  or 
over  the  former ;  only  in  the  letter  g,  there  are  at  the  top  two 
wedges  which  crofs  each  other.  2d,  The  points  of  the  ar- 
rows, or  wedges,  are  always  turned  to  the  bottom  or  to  the 
right,  when  the  charaSers  are  written  proceeding  from  the 
leh.  This  pofition  is  natural.  3d,  Each  letter  has  no  more 
than  three  wedges,  or  two  angles,  as  principal  ftrokes,  and  at 
mcft  three  acceffory  ftrokes ;  however,  when  an  angle  forms 
the  principal  ftroke,  there  is  at  times  an  acceffory  ftroke  on 
the  other  fide.  4th,  The  angles  and  principal  wedges  are  all 
of  an  equal  height,  only  that  in  two  letters,  m  and  0,-  the 
middle  wedge  is  fliorler,  m  order  to  prevent  their  being  con- 
founded with  the  /  and  the  tf,  which  are  fimilar.  In  regard 
to  the  tranfverfe,  or  acceffory  ftrokes,  one  of  them  is  often 
Ihortened ;  or  one  ftroke,  which  ought  to  be  at  the  top,  is  often 

E laced  at  the  fide  for  want  of  room.  5th,  In  letters  which 
ave  only  one  principal  ftroke,  the  tranfverfe  ftrokes  are  always 
on  one  fide  ;  where  there  are  two  principal  ftrokes,  the  tranf- 
verfe ftrokes  are  in  general  atthe  top;  where  there  are  three, 
thefe  acceffory  ftrokes  are  alfo  on  the  fide.  6th,  When  fe- 
veral  tranfverfe  ftrokes  are  over  one  or  two  principal  ftrokes, 
the  latter  are  ftiortencd  that  the  letter  may  not  pafs  the  line. 
The  alphabet  itftif  is  rcprcfcnted  under  a  double  point  of 
view  ;  firft,  according  to  the  compofition  of  the  ftrokes,  where 
they  bccin  by  the  fimpleft  figns,  the  wedge  with  one  or  two 
acceffory  ftrokes;  and  thin  according  to  the  order  of  the  let- 
ters of  the  Zcndic  alphabet.  In  the  laft  table  of  Anquetil 
the  author  obfervcd  letters  which  he  thinks  defeftive,  accord- 
ing to  a  coniparifon  with  the  plates  of  Bruyn  and  Niebuhr. 
In  the  laft  place,  the  author  remarks,  that  this  wedge  alpha- 
bet has  no  rereniblance  to  any  of  the  known  alphabets  ;  and 
that  it  would  be  vain  to  attempt  to  determine  the  meaning 
of  ilic.  fingle  letters  aepordiiig  to  their  refemblance  with  the 
Zeiidic  or  other  letters 4  the  author,  however,  finds  that  the 
letters  which  refemble  each  other  in  the  Pchlvi  writing  at 
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Nakfchi  Ruftan,   refemble  each  other  alfo  in  the  wedge 
writing.  ' 

Secondly,  What  the  author  obferves  in  regard  to  the 
Zendic  language  may  be  reduced  to  the  following  objefls  :^ 
ift,  The  Zendic  among  the  Perfian  dialcfts  is  what  the  Shan- 
fcrit  is  among  the  dialeds  of  the  Hindus,  and  has  a  great  re- 
femblance  to  that  language.  Neither  of  them  is  formed,  but 
they  are  abundant  in  words;  both  have  a  great  many  ele- 
vated vowels,  and,  on  the  other  hand,  have  very  harfh  com- 
binations of  confonants.  The  two  languages  have  alfo  feveral 
things  common  in  the  radical  words  and  m  the  flexions,  and 
are  very  different  from  other  languages.  2d,  The  Zendic 
has  a  great  variety  of  grammatical  forms,  and  a  conftrudlion 
without  rules ;  like  the  Greek  and  the  German  it  abounds 
in  compound  words.  The  mod  important  thing  in  this  fec- 
tion'is  an  example  of  the  declenfion  of  the  noun  taken  from 
infcriptions,  and  which  in  feveral  parts  deviates  from  the  de- 
clenfion of  Anquetil.  The  Angular,  for  example,  has  in  the 
genitive  and  dative  the  termination  ^Z>^,  (Anquetil  has  tfchao 
or  ao\)  the  accufative  has  o,  (Anquetil  has  ot,)  e,  and  etfchao, 
(inftead  of  the  bio  and  bietfcba  in  Anquetil.)  Thefe  differences 
would  be  ftriking  did  we  not  refleft,  that  the  two  forts  of  de- 
clination are  taken  from  partial  examples,  and  that  we  are 
lefs  acquainted  with  the  Zendic  grammar  than  with  its  dic- 
tionary. 
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Table  of  the  geocentric  motion  of  the  two  new  planets  for 
June  1803. 
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fourth.  As  the  quantity  of  thig  metal  diminiflies,  the  fpecific 
gravity  increafes;  the  dudility  is  lefs;  and  after  ja"5  it  be- 
gins to  be  no  longer  aded  upon  by  nitric  2bc\A. 

Mr.  Chenevix  gives  many  methods  for  preparing  a  fub* 
fiance  (imi)ar  to  palladium;  but  the  following  is  the  lead 
liable  to  fail : — ^Take  a  certain  quantity  of  piatina^  reduced 
from  the  triple  ammoniacal  fait,  and  diflblve  it  in  nitro*mu-> 
riatic  acid :  add  fomething  more  than  twice  the  weight  of 
the  platina  of  red  oxide  of  mercury,  and  take  particular  care 
to  faturate  all  excefsof  acid  :  then  pour  it  into  a  folution,  alfo 
falurated,  of  green  fulphate  of  iron;  heat  the  mixture,  and 
a  black  precipitate  will  be  formed  after  fome  time.  This  pre- 
cipitate weighs  rather  more  than  two  and  a  half  the  original, 
quantity  of  the  platina;  but,  expofed  to  a  red  heat,  a  part  of 
the  mercury  is  volatilized.  Fufed  at  a  ftronger  heat,  it  yields 
a  metallic  button,  which  in  different  experiments  gives  a  dif- 
ferent fpecific  gravity.     This  experiment  is  of  a  very  delicate* 
nature,  and  does  not  always  lucceed;   and  Mr.  Chenevix 
yeeommends  perfeverance  and  repeated  trials  to  all  who  would 
fbrm  palladium.     It  is  not  often  to  be  obtained  of  the  exa£t 
f^cific  gravity  announced  by  the  author  of  the  fraudulent 
advertifement ;  and  the  fpecific  gravity  is  not  conftantly  thtf 
fame  in  all  his  fpecimens.     The  difficulty,  is,  to  unite  a  fuffi- 
ciently  large  portion  of  mercury  with  the  platina  to  produce 
perfea  palladium.     It  may  be  obtained  by  this  method  as 
low  as  io*5,  fometimes  as  high  as  15.    Mr.  Chenevix  men- 
tions fome  methods  of  combining  platina  and  mercury  in  the 
dry  way,  fuch  as  count  Mufliin  Puflcin's  amalgam  fuling  with- 
0innabar,  lime,  and  borax,  8cc. 

He  then  relates  fome  experiments  upon  platina ;  upon  its 
oxides,  which  are  two,  viz.  one  of  7  the  other  of  13  per  cent, 
of  oxygen  ;  upon  the  affinities  of  the  oxide  for  the  acid  and 
aromatic  falts  formed  by  them.     He  gives  numerous  exam- 

[iles  of  the  affinities  of  metals  for  each  other;  and  of  anoma- 
bus  precipitations,  when  two  or  more  metals  are  prefent  la 
the  fame  folution.  He  fays,  that  the  fixation  of  mercury  by 
platina,  together  with  other  fa6ls  related  in  this  paper,  will 
tend  to  make  us  particularly  cautious  in  pronouncmg  upon 
difcoveries  of  fuppofed  new  metals,  and  promote  fcepticifm 
even*  upon  our  preffent  knowledge.  He  adduces  inftances  of 
the  dirterence  that  exifts  between  a  folution  of  platina  and  a 
folution  of  mercury  merely  mixed,  and  a  folution  of  thefe 
metals  after  they  have  been  united.  In  the  former  cafe  they 
are  eafily  feparaled ;  in  the  latter  there  is  no  method  of  com- 
pletely difuniting  them.  He  concludes  with  a  curious  ftate- 
ment  of  the  approximation  of  feveral  metals  and  of  feveral 
earths  to  each  other  in  their  chemical  properties^  which  fol- 
low 
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petitors  will  include  in  it  any  of  thofe  opinion!  of  the  antienC 
or  modem  writers  which^  ^^^^S,  founded  on  fuperftition  or 
ignorance,  would  excite  only  difguft.  It  rather  wiQies  that 
tney  would  fele£t,  explain,  and  examine  the  opinions  of 
Ariilotle,  Theophraftus,  Pliny,  Seneca  and  Ptolemy,  amon? 
the  antients,  and  thofe  of  the  philofophers  of  the  1 6th  and 
1 8th  centuries,  particularly  Telefius,Patricius,  Bruno, lord  Ba- 
con, Kepler,  Gaflendi,  and  Defcartes,  a  knowledge  of  which 
may  be  of  ufe  to  meteorology  at  prefent :  it  requires  alfo, 
that  the  manner  in  which  the  obfervations  were  made,  and 
the  inftruments  employed,  may  be  briefly  defcrtbed,  marking 
at  the  fame  time  the  climate.  An  inquiry  may  alfo  be  made 
refpeSing  the  origin  of  that  opinion,  which  became  fo  pre- 
valent, in  regard  to  the  influence  of  the  planets  on  meteors : 
and,  in  the  laft  place,  the  author  may  briefly  and  generally 
determine  how  far  we  can  approach  nearer  to  the  truth  by 
improving  phyiical  aflronomy  and  meteorology. 

The  pnze  for  each  of  thefe  queftions  is  fifty  ducats,  and 
the  memoirs  mud  be  tranfmitted  to  the  fociety  before  the 
month  of  September  each  year. 

GALVANIC  SOCIBTV^   PARIS. 

Galvanic  fa£ts,  in  proportion  as  they  are  accumulated, 
aflford  a  hope  of  the  happieft  refults  being  foon  obtained  from 
the  application  of  this  flimulus.  Thofe  which  we  are  here 
about  to  detail  relate  partly  to  theory  and  partly  to  the  me- 
dical employment  of  this  fluid. 

In  a  late  fitting  of  the  Galvanic  Society,  C.  Gautherot 
mentioned  an  obiervatinn  made  by  him  anterior  to  that  pe- 
riod, which  was  both  curious  in  ittelf,  and  of  importance,  on 
account  of  the  induAions  that  may  be  drawn  ftt)m  it.  As  it 
is  neceflary  to  be  known  before  a  proper  opinion  can  be 
formed  of  thofe  by  which  it  was  accompanied,  we  think  it 
proper  to  lay  before  the  reader  the  two  following  experiments  r 

Exferiment  I. 

The  perfon  who  performs  this  experiment  places  in  his 
mouth  the  upper  enos  of  two  wires  of  platina,  or  of  any  other 
metal  not  oxidable,  and  immediately  brings  the  other  two 
ends  into  contaft  with  the  two  extremities  of  a  weak  Gal  - 
vanic  apparatus,  to  afcertain  the  degree  of  its  influence.  When 
this  arrangement  has  been  made,  the  perfon  will  experience 
an  efie6l  more  or  lefs  remarkable,  according  as  the  tongue  is. 
more  or  lefs  exercifed  in  perceiving  the  peculiar  favour  of  the 
Galvanic  fluid.  But  if  be  places  thefe  two  ends  of  the  pla- 
tina wires  one  upon  the  other  without  deranging  thofe  placed 
in  the  mouth,  he  will  again  experience,  though  in  a  weaker 

degreej  the  fenfation  of  the  favour. 

Experiment 
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Experiment  II. 

If  the  Galvanic  apparatus  has  produced  only  a  minimum  of 
cffeft,  which  muft  be  the  cafe,  ift,  When  the  apparatus  con* 
fifts  of  only  one  ftory ;  2d,  When  the  fubftances  which  com- 
pofe  this  (lory  are  by  their  nature  not  much  calculated  for  de- 
veloping the  Galvanic  efleft,  or  when  they  can  produce  it 
only  in  the  weakeft  degree  5  it  may  happen  under  both  thefe 
circumllances  that  the  organ  of  tafte  will  not  be  affeAcd  by 
any  favour.  But  in  this  cafe  it  will  be  fufficient  to  let  the  two 
lower  ends  of  the  platina  wires  reft  for  a  moment  on  the  two 
extremities  of  the  apparatus,  and  then  to  apply  thefe  two  wires 
to  each  other  without  deranging  their  extremities,  which  are 
placed' in  the  mouth.  This  new  conta6l  will  neceffarily  pro- 
duce a  more  intenfe  eff(?6t  than  the  former,  and  if  it  be  re- 
.^quired  to  increafe  it  flill  further,  it  may  be  done  by  applying 
alternately  the  lower  ends  of  the  platina  wires,  firft  to  the  two 
extremities  of  the  battery,  and  then  to  each  other.  Thefe 
repeated  contads  will  develop  the  peculiar  favour  of  the  fluids 
which  is  the  certain  fign  of  its  influence. 

This  ingenious  procefs,  then,  puts  the  tongue,  that  dif- 
pofable  inftrument,  in  poflefiion  of  a  new  gahanofcope, 
which,  as  appears  to  us,  will  be  to  Galvanifm  what  Volta's 
condenfer  is  to  eleftricity,  fince  by  its  means  the  flighteft 
fhades  of  the  Galvanic  effeft  may  be  dete6ted. 

C.  Nauche,  prefident  of  the  fociety,  in  the  fame  fitting 
communicated  forae  fafts  in  regard  to  the  medical  applica- 
tion of  Galvanifm  in  cafes  of  hemiplegia.  It  refults  from 
them,  that  the  means  of  giving  a  ftrong  ftimulus  to  the  parts 
affeded,  fuch  as  the  hand  or  leg  for  example,  is,  to  make 
one  of  the  extremities  of  the  pile  to  communicate  with  the 
former,  and  the  other  extremity  with  the  fpinal  apophyfes  of 
the  fixth  and  feventh  cervical  vertebrae.  If  the  leg  be  af- 
fe&ed,  the  foot  and  twelfth  dorfal  vertebra  muft  be  made  to 
communicate  with  the  two  extremities  of  the  pile.  The  vital 
adion  will  then  feem  to  be  conveyed  as  if  by  undulation  to 
all  the  mufcular  organs  in  order  to  reftore  motion. 

The  prefident  obierved  alfo,  that  in  cafes  of  great  extremity, 
where  it  is  neceflary  to  increafe  in  an  extraordinary  degree 
the  excitement  of  the  organic  forces,  one  extremity  oft  he 
pile  muft  be  brought  into  communication  with  the  fummit 
of  the  vertebral  column,  and  the  other  with  the  fpinal  apo- 
phyfes of  the  firft  lumbar  vertebrae.  The  patient  fubjctled 
to  this  experiment  will  perceive  flafhes,  certain  favours  and 
fenfations,  more  or  lefs  painful,  in  the  ftomach,  in  the  in- 
teftinal  canal,  and  in  the  vifcera  of  the  breaft  and  the  abdo- 
men. The  mufcles  of  the  trunk  and  thofe  of  the  extremities 
will  be  violently  contraded. 

Vol.  XV.  No.  60.  B  b  A  faft 
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A  faA  no  lefs  important,  jftid  which  he  confirmed  alfo,  is, 
that  the  application  of  Galvanifm  increafcs  in  a  particular 
manner  the  aftion  of  the  parotid,  the  lachrymal,  and  max- 
illary glands,  that  of  the  kidneys  and  of  the  whole  lymphatic 
fyftem.  To  produce  this  a£):ion  the  apparatus  muft  be  di- 
reSed,  not  to  the  glandulous  organs,  but  as  much  as  pofliblc 
to  the  origin  of  the  nervous  trunks  which  diftribute  them- 
felves  thither. 

It  may  be  readily  conceived  what  advantage  fkilful  anato- 
mifts  may  derive  from  an  application  of  Galvanifm  to  the  dif- 
fereni  fyftems  of  the  animal  economy,  efpecially  if  to  ana- 
tomical knowledge  they  unite  a  thorough  acquaintance  with 
the  theory  of  rational  medicine.  Tolirlet. 
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_^  MINING. 

A  HE  mines  of  Cornwall  and  its  neisfhbourhood  now  yield 
fo  large  a  part  of  the  metals  fo  valuable  to  the  arts,  copper 
and  tin,  of  all  that  the  world  produces  of  thefe  fnbftances, 
that  the  prefent  ftate,  and  probable  future  one  of  produftive- 
nefs,  is  highly  intereding  to  thofe  connected  with  the  ufefu\ 
manufaftures. 

Tin,  though  the  oldeft  objeft  of  the  miner's  fearch  in 
Cornwall,  now  employs  by  nir  the  lefler  number  of  hands 
and  amount  of  capital ;  the  quantity  raifed  of  courfe  is  much 
diminifhed.  Generally  fpeaking,  the  tin  mines  have  not  been 
found  to  hold  their  richnefs  to  fo  great  a  depth  beneath  the 
furface  as  copper  feems  to  do ;  confequently  many,  which 
were  highly  prodnflive  mines  of  this  metal,  now  are  (topped^ 
or  are  worked  to  little  advantage. 

Polgootb,  the  greateft  tin  mine  now  in  the  world,  though 
it  produces  large  quantities  of  ore,  yet  it  is  attended  with  fo 
great  an  expenie  from  its  depth,  that  is  underflood  to  pay 
the  adventurers  now  but  very  little  profit.  A  report  of  cobalt 
being  found  in  this  mine  has  been  heard,  but  we  do  not 
know  whether  it  is  entitled  to  credit;  we  wi(h  it  may,  but, 
as  far  as  we  have  had  opportunities  of  judging  of  the  mine- 
rals produced  in  this  di(lri6t,  it  does  not  appear  to  us  pro- 
bable that  thefe  fcarcer  ones  will  be  found  in  quantities  fuffi- 
cient  to  repay  any  great  expenfc  in  fearching  for  them.  The 
tin  mines  in  the  weftern  part  of  the  county,  between  Pen- 
zance and  the  Land's  End,  are  doing  well  tor  their  proprie- 
tors in  general;  and  though  they  have  for  a  few  years  pro- 
ckiced  but  little,  they  now  are  throwing  up  good  quantities 
of  ore. 

The 
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The  quality  of  the  metal  lately  brought  to  market  has  been 
found,  we  underftand,  much  inferior  to  what  it  ought  to  be : 
this  may  be  accounted  for  in  the  following  way: — Grain  tin 
particularly  has  been  greatly  in  demand;  in  order  to  get  more 
of  the  metal  under  this  form  the  fmelters  have  of  late  applied 
ores  to  produce  it  from,  which  are  generally  underftood  not 
to  be  fufficiently  free  from  other  metals  for  this  purpofe,  and 
thus  the  grain  tm,  though  increafed  in  quantity,  has  been  left 

Eure :  at  the  fame  time  the  common  tin,  being  robbed  of  the 
etter  part  of  the  ores  from  which  that  has  generally  been 
fmelted,  has  fuffered  a  like  degradation  in  quality.  It  is  to 
be  hoped  that  the  fmcllers  will  lee  very^bon  their  true  intcreft 
in  this  refpeft,  and  that  the  rifk  of  injuring  the  trade  may 
no  longer  be  continued  for  the  profpcft'  of  temporary  gain. 

The  quantity  of  copper  produced  has  not  much  flu6luated 
of  late,  though  on  the  whole  it  may  be  e^cpeSed,  unlefs  un- 
looked-for difcoveries  be  made,  to  leflen ;  as  feveral  large 
mines  have  already  flopped,  the  produce  not  being  fufficient 
to  counterbalance  the  enormous  outgoings  their  great  depth 
occafioned.  Some  other  mines  that  have  for  many  years, 
and  even  of  late,  produced  ahnoft  as  much  as  any  in  this 
part  of  the  world,  are  expefted  foon  to  be  abandoned,  partly 
for  the  reafon  above  ftated,  and  partly  becaufe  they  have 
failed  in  quantity  of  ore  in  the  lode  or  vein.  On  the  other 
hand,  fome  mines  have  bettered  in  their  profpefts :  Dolevath, 
after  having  been  brought  into  work  at  an  enormous  expenfe, 
has  afforded  a  courfeof  copper  of  great  magnitude,  and 
though  the  ore  is  not  rich  in  proportion  of  metal,  yet  its 
quantity  is  large  enough  to  make  this  difcovery  highly  valua- 
ble. Wheal  Towan,  in  St.  Agnes,  continues  its  proJudlive 
ftate;  and  Wheal  Crowndale,  %ear  Taviftock  in  Devon,  is 
yielding  a  great  deal  of  copper  ore  from  a  fmall  d^pth  under 
the  ftirface. 

Like  tin,  it  has  been  found  that  copper  is  of  late  inferior 
in  purity  to  what  it  was  formerly,  at  Icaft  it  is  aflerted  that 
the  (heathing  of  (hips  would  a  few  years  fince  remain  in  ufe 
a  much  lone;er  time  than  any  that  can  now  be  got  will  do. 
This  probably  arifcs  in  both  metals  from  the  fame  caufe, 
from  the  greatnefs  of  the  demand,  which  tempts  the  fmolter 
to  let  improper  alloys  remain  in  a  certain  degree  in  his  me- 
tal;  but  it. well  JHTomes  them  to  rcfle<ft,  whether  this  may 
not  fooner  than  thev  expeft  be  the  means  of  deltroying  the 
demand  all  together^  by  driving  the  confumers  to  fome  fubfti- 
tuie  which  may  anfwcr  their  purpofe  better.  F.  P. M.S. 
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L  Researclws  respecting  the  Organization  of  Leaves,  Bif 
A.  JuRiNE,  Member  of  the  Society  of  Physics  and  Aa- 
tural  History  at  Geneva  *. 

When  two  naturalists  study  the  same  subject  without 
communicating  to  each  other  the  result  of  their  labours, 
two  certain  advantages  arise  to  science.  The  first  is,  that^ 
when  they^  agree  in  their  manner  of  considering  the  samfe 
object,  their  opinion  excites  a  greater  degree  of  confidence : 
the  second  is,  that  when  their  opinions  differ  it  induces 
them  to  make  new  researches. 

The  important  discoveries  published  by  Saussure,  Hed- 
wig,  and  other  botanists,  in  regard  to  the  organization  of 
leaves,  inspired  me  with  a  desire  of  examining  after  them 
objects  so  mteresting.  I  therefore  repeated  their  observa* 
tions,  and  made  new  ones,  which  gave  me  different  results. 
Of  these  I  proposed  to  publish  a  detailed  account,  when  I 
read  in  the  Journal  de  Physique  the  memoirs  of  C.  Mirbel 
on  the  anatomy  of  vegetaoles  j  and  as  my  ideas  in  regard 
to  these  objects  approach  very  near  to  his,  I  shall  here  only 
give  an  extract,  as  it  were,  of  itiy  researches  on  that  sub- 
ject, excluding  all  hypothetical  reasoning. 

Tliough  the  opinion  of  the  celebrated  men  above  men- 
tioned is  of  great  weight,  I  will  venture  to  say  that  it  ought 
not  to  be  so  far  respected  as  to  make  one  afraid  of  enter- 
taining a  contrary  opinion,  when  it  is  founded,  as  I  be- 
lieve, on  facts  well  established.  When  my  ideas,  there- 
fore, are  different  from  theirs,  I  shall  enter  into  some  de- 
tails, in  order  to  show  better  on  what  the  diversity  of  our 
opinions  is  founded • 

The  existence  of  the  epidermis  of  leaves  is  a  question  of 
too  much  importance  in  the  physiology  of  vegetables  to  be 
neglected,  I  have  therefore  examined  it  with  the  greater 
care,  as  C.  Mirbel  has  given  m  opinion  entirely  different 
from  tliat  of  most  botanists. 

•  From  the  Juurnalde  Physique,  Ventose,  an.  ii. 
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4  Researches  respecting  the 

De  Sattssure  found  that  the  coverhig  of  leaves,  to  which 
botanists  have  given  the  name  of  epidermis^  is  not  a  simple 
membrane,  but  a  real  bark  composed  of  three  distinct  parts  ^ 
namely,  an  epidermis  properly  so  called,  a  cortical  reticular 
tioUf  and  cortical  glands  *- 

He  defines  the  epidermis  in  the  follo^irig  ^ordsf : — '^  It 
is  an  exceedingly  fine  membrane,  always  transparent  and 
colourless,  in  which  no  fibre,  no  pOre,  and  nO  organiza- 
tion can  be  discovered ;"  though  he  allows  tliat  this  mem- 
brane opens  opposite  to  absorbent  and  excretory  vessels^ 

Hedwig  gives  the  name  of  pellicle  of  the  leaves  to  what 
Saussure  calld  their  bark.  The  cuticular  lymphatic  vessels 
of  the  former  compose  the  cortical  reticulation  of  the  latter ; 
and  the  evaporating  pores  or  conduits  of  Hedwig  are  the 
cortical  glands  of  Saussure.  .  In  regard  to  the  epidermis,  as 
this  author  does  not  mention  it,  there  is  reason  to  believe 
that  he  has  confounded  it  with  the  pellicle  J. 

To  enable  the  reader  to  comprehend  better  what  I  have 
to  say  in  regard  to  the  epidermis,  I  shall  define  what  I  mean 
by  utriculcBj  as  I  consider  this  definition  necessary  to  pre- 
vent misconception. 

The  utriculae  are  membranou3  vesicles  filled  \<^ith  a  par- 
ticular juice,  and  contiguous  to  each  other,  in  a  greater  or 
less  extent  of  their  surface,  according  to  the  form  which 
they  affect.  The  utricular  constitute  the  greater  part  of 
leaves.  They  vary  in  their  form  and  size ;  some  of  them 
being  round,  elongated,  prismatic^  or  irregjular. 

All  leaves  seem  to  have  a  bark  or  exterior  covering  de- 
stined to  contain  the  parenchyme  and  the  vessels.  In  se- 
veral plants  indeed,  and  particularly  the  orchis,  this  kind 
of  bark  is  seen  to  separate  itself  spontaneously  bv  the  effect 
of  a  peculiar  alteration  in  the  leaf.  The  surrace  of  the 
leaves  may  also  be  frequently  removed  by  employing  cau- 
tion :  some  then  think  they  see  the  epidermis  in  this  fine 
pellicle;  and  they  are  the  more  convinced  of  it,  as  they 
compare  it  to  that  of  animals.  But  if  this  pellicle  be 
examined  with  attention,  it  will  be  found>  as  I  have  always 
seen,  that  it  is  formed  by  the  exterior  stratum  of  the  utri- 
cular, the  lateral  faces  of  which  are  contiguous*  I  shall, 
however,  except  the  leaf  of  the  Jritillaria  §,  from  which 

^  Observations  ^ur  I'Ecorce  des  Fcuilles  et  des  Petales;  Geneve  176}. 

f  Chap.  V.  pag<f  94. 

;(  Sammlnn^  seiner  zerstieuten  Abhandlungen  und  Beobachtungco 
viber  Botanische-oeconomische  Gegenstxndc  P.  I.  Hcdwigs;  Lcipsic 
1790. 

§  Friiillaria  regalis  Linn. 
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I  was  able  to  separate  a  pellicle,  which  carried  with  it  only 
the  exterior  face  of  these  utriculae,  as  seen  fig.  3  and  4,* 
To  find  the  epidermis  of  Saussure  I  repeated  the  same 

Crocesses  which  he  employed,  varying  them  different  ways ; 
ut  instead  of  epidermis  I  always  observed  that  the  surrace 
of  the  leaves  was  formed  only  by  the  external  face  of  the 
exterior  utriculae  5  that  this  face  was  distinguished  by  slight 
rugae,  produced,  no  doubt,  by  exposure  to  the  air ;  that  it 
was  indeed  a  little  thicker  than  the  other  faces  of  the  same 
utriculae,  and  on  that  account  exceedingly  proper  for  dis- 
charging the  functions  of  an  epidermis.  It  needs  not  be 
objected  that  this  thickness  supposes  an  epidermis  con- 
nected with  the  exterior  face  of  the  utriculae,  for  in  this 
manner  we  ought  to  admit  nothing  which  is  not  supported 
by  rigorous  proof  1  but  though  I  was  never  able  to  separate 
the  epidermis  from  the  surface  of  the  leaves,  I  am  in  doubt 
whether  I  should  thence  conclude  that  it  does  not  exist. 

C.  Mirbel  entertained  the  same  opinion  as  I  do  f  in  re- 
gard to  the  non-existence  of  the  epidermis  in  leaves,  and 
expresses  it  in  the  following  manner : — ^^  The  exterior  cells 
(which  are  my  utriculae)  closely  united  exhibit  contiguous 
surfaces,  which  many  authors  have  considered  as  an  epi- 
dermis. It  was  natural  that  they  should  believe  in  the  ex- 
istence of  this  organ,  since  they  considered  the  vegetable 
as  composed  of  nbres,  vessels,  and  utriculae.  All  these 
parts,  in  their  opinion,  being  only  joined  or  weakly  united, 
ought  to  have  a  common  connection  or  covering  to  retain 
them  in  their  respective  places :  but,  according  to  the  facts 
which  I  have  estaolished,  the  existence  of  the  epidermis  does 
not  appear  to  be  necessary;  and  the  more  I  observe,  the 
more  I  am  convinced  that  it  does  not  exist.  The  sides  of 
the  cells  exposed  to  the  contact  of  the  air  and  of  the  light 
undergo  an  alteration  to  which  the  interior  parts  are  not 
exposed  5  they  become  dry,  and  are  even  separated  some-n 
times  from  the  cellular  tissue.  It  is  thus  that  they  become 
a  distinct  covering,  and  it  is  then  that  they  are  destroyed : 
but  if  this  pretended  epidermis  be  carefully  removed  in  the 
green  parts,  its  continuity  with  the  cellular  tissue  will  be  per* 
ceived ;  the  vascular  reticulation  of  Saussure  is  seen  adher- 
ing to  that  exterior  merabrane ;  and  this  reticulation,  when 
better  observed,  appears  to  be  only  the  lateral  sides  of  the 
cells,  while  the  epidermis  or  memorane,  which  serves  them 

*  The  different  figures  referred  to  in  this  article  will  be  found  in 
plates  I  and  II. 
t  Journal  de  Physiquei  Prairial,  an^  9,  p.  443. 
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as  a  base,  is  nothing  else  than  the  junction  of  the  extcriof 
sides  */' 

The  observations  even  of  Sausstire  seem  to  confirm  my 
opinion  in  regard  to  the  non-existence  of  the  epidermis, 
sm^QC  be  expresses  himself  in  this  manner  t  > — ^^  The  systen> 
ojf  \h^  vessels  which  constitutes  the  bark  of  the  leaves^  and 
lyhiQh  touches  on  the  one  hand  the  parenchyme  and  the 
ribs  q£  the  leaves,  and  on  the  other  the  epidermis  properly 
SQ  cftlled-^tliis  system  of  vessels  generally  adheres  to  its 
epidei^mis  n^ch  stronger  than  to  any  thing  else.  It,  how-* 
ev^r,  sometimes  happens  that  a  part  of  the  reticulation  re-^ 
in^i^is  adhering  to  the  parenchyme  of  the  bark  ^  but  this  i» 
veiiy  \BX^^  Continued  maceration  in  cold  or  boiling  water 
till  th^  leaf  U  dissolved,  sepau-ates  very  rarely  the  cortical 
retaliation  from  it&  epidermis*  '  I  never  saw  tbis^  separation 
t^e  place  but  in  the  sonchus.  spinostis.'^ 

M*y  it  not  thence  be  inferred  that  this  author  was  never 
able  \Q  separate  the  epidermis  without  removing  with  it  the 
yessel^,  except  in  the  leaves  of  the  sonchus  ?  This  appears 
Xq  me  evident.  But  if  I  have  always  Ibund  in  this  fine  pel' 
licle  the  utricular  organization,  and  if  I  am  able  to  provi': 
th^t  the  vessels  of  its  cortical  reticulation  arc  nothing  else 
thasi  the  lateral  faces  of  the  exterior  utricular,  may  I  not 
i:^asQaably  conclude  that  this  epidermis  is  merely  the  ex-* 
temal  face  of  the  exterior  utricuke  ? 

The  cortical  reticulation  of  Saussure,  covered  by  the  epi-* 
dermis,  is  composed  of  fibres  or  filaments,  which  by  ana* 
stomosing  form  the  meshes  of  this  reticulation,  and  the  form 
of  these  meshes  varies  according  to  the  different  plants. 

This  author  says  %'  ''In  all  the  leaves  which  I  have  ob^ 
served,  four,  five,  six,  and  even  seven  filaments  terminate 
s^t  OQjC  and  the  same  mesh :  though  six  be  the  most  frequent 
number,  it  does  not  thence  follow  that  these  meshes  are  re- 
^lar  hexagons;  for  the  fibres  which  compose  this  reticula- 
tion are  subject  to  such  firequ^wt  inflections,  and  proceed 
winding  in  so  irregular  a  serpentine  manner,  that  in  tlic 
greater  number  of  species  the  meshes  have  no  r^ular  or 
constant  form.  The  filaments  which  compose  these  me$he» 

*  In  my  opinion^  C.  Mirbcl  is  mistaken  when  he  applies  to  the  epi- 
dermis of  k»4vcs  what  Malpighi  said  respecting  the  epidermis  of  treest 
namely,  that  it. is  formed  by  the  desiccation  of  the  utriculs.  Malpighi 
expresses  himself  in  regard  to  leaves  as  follows,  p.  37  :  **  To^  exara- 
torum  moles  quiiius  folia  coagmentantur,  Ixvi  superextcnsa  cuticuU  scu 
epidermide  abducitnr»  ^ux  subjectorum  colorem  refSert,  ipM^ue  contenta 
cust(Klit  et  continct." 

t  P^gc  40  and  41.  %  Page  3i.et  H^ 
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appear  transparent  in  their  axes^  and  they  are  seen  to  ana- 
stomose with  each  other  wherever  they  meet^  and  not  to  cross 
or  to  form  knots  in  any  manner.  As  tliese  characters  axe 
suited  to  vessels  filled  with  a  transparent  fluid  much  rather 
than,  to  simple  solid  fibres,.  I  have  always  considered  thent 
as  vessek,  and  shall  give  them  that  name  iui  fiiture.  The 
fineness  and  transparency  of  these  vessels  induce  me  to: 
consider  them  as  lymphatic  vesselsi.'* 

Hedwig  observed  the  same  reticulation^  which  he  says  iff 
formed  by  vessels  to  which  he  has  given  the  name  of  ciUir 
cular  lymphatic  vessels. 

These  two  authors  have  committed  an  error  in  taking  for 
vessels  the  lateral  faces  of  the  utriculs  which  form>  the  sur-> 
fiace  of  tfafe  leaves;  but  this  error,  which  is  owing  to  an  op* 
tical  illusion,  was  easily  committed*  If  the  pellicle  of  s* 
leaf,  indeed,  be  nemovea,  and  be  examined  with  the  micro* 
scope,  it  will  readily  be  conceived,  that  if  the  utricul» 
which  compose  this  pellicle  be  viewed  from  above,  their 
lateral  or  perpendicular  faces  will  appear  shortened;  and; 
besides,  as  these  membranes  may  be  more  or  less  inclined) 
on  account  of  their  flexibility,  the  result  will  be,  that  the 
lower  ridges  will  appear  to  be  close  to  the  upper  correspond- 
iiig  ones,  which  will  give  the  illusion  of  vessels  of  dinerent 
diameters,  the  transparency  of  the  axes  of  which  will  depend 
on  that  of  the  membrane  comprehended  between  these  ridges. 

Fig.  10  will  serve  to  give  a  better  idea  of  the  optical  illu- 
sion which  I  have  here  endeavoured  to  explain. 

As  the  lateral  faces  of  the  exterior  utriculx  thus  present 
themselves  under  the  appearance  of  vessels,  it  is  seen  that 
the  result  will  be  a  kind  of  reticulation,  the  meshes  of  which 
will  vary  according  to  the  form  of  the  utriculae :  for  ex- 
ample, they  will  be  rectangular,  bexangular,  or  irregular, 
according  as  the  utriculae  represent  a  parallelopipedon,  a 
hexaedral  prism,  or  any  other  irregular  form. 

From  what  has  been  S£ud,  I  entertaui  no  doubt  that,  if 
the  authors  I  have  quoted  had  examined  the  pellicle  of  tne 
leaves  in  profile  or  in  vertical  sections,  instead  of  observing 
them  in  front  or  from  above,  they  would  have  found  that 
what  they  take  for  vessels  are  merely  the  lateral  faces  of 
the  utriculae. 

C.  Mirbel  in  his  memoir  above  mentioned  seems  to 
ascribe  the  errors  committed  on  this  subject  to  the  same 
cause.  He  says,  **  The  difficulty  of  observing,  by  the  help 
of  the  microscope,  the  relation  which  exists  between  the 
planes  placed  in  different  directions^  and  at  unequal  di- 
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tances^  hks  fascinated  the  eyes  of  observers.  The  mein-« 
branes  which  form  the  sides  of  the  cells  have  always  been 
taken  for  vessels  or  tor  fibres/' 

The  utriculse  which  coinpose  the  surface  of  the  leaves 
have  in  general  a  form  different  from  that  of  the  utriculae 
of  the  parenchyme^  and  a  direction  which  is  often  opposite 
to  them.  In  tlie  Jritillaria,  for  example^  the  form  of  the 
exterior  utriculae  approaches  that  of  a  parallelopipedon  very 
much  elongated,  in  the  direction  of  the  lengtn  of  the  leaf 
(fi^.  1.  A,  and  fig.  5.),  while  the  interior  utriculae  are  nearly 
spherical,  as  seen  in  fig.  7>  8,  and  15. 

The  erythronium  dens  cards  has  its  exterior  utriculae  also 
elongatea  in  the  direction  of  the  lengthof  the  leaf;  they 
cross  at  right  angles  those  of  the  parenchyme,  which  are 
cylindrical,  and  which  consequently  have  their  direction 
according  to  the  breadth  of  the  leaf.  This  disposition  is 
not  well  observed  but  in  the  superior  surface  of  the  leaf. 

The  leaves  of  the  lavatera  triloba  have  their  exterior  utri- 
culae festooned  like  those  of  fig.  14 ;  but  the  interior  ones 
exhibit  the  form  of  a  cylinder,  the  length  of  which  is  in  the 
direction  of  the  thickness  of  the  leaf. 

The  exterior  utriculae  of  tlie  leaf  of  the  silphium  perfo^ 
liatum  are  also  festooned  \  while  the  utriculae  of  the  paren- 
chyme  are  cylindric  on  the  superior  side  of  the  leaf,  and  ir- 
regular on  the  inferior,  like  those  of  fig.  18. 

In  the  orchis  muculata  the  exterior  utriculae  of  the  leaf 
are  remarkable  by  their  size,  and  particularly  by  their 
height :  they  alone  constitute  .a  great  part  of  the  thickness 
of  the  leaf, 

I  might  multiply  these  examples ;  but  I  think  I  have  said 
enouch  to  prove  what  I  have  advanced,  namely,  that  the 
exterior  utriculae  of  the  leaves  are  In  general  very  diiferent- 
from  the  utriculae  of  the  parcnchyme. 

Having  examined  the  existence  of  the  epidermis  and  that 
of  the  lymphatic  vessels  which  form  the  cortical  reticulation 
of  the  leaves,  I  shall  proceed  to  the  cortical  glands  of  Saus« 
sure,  or  the  evaporating  pores  of  Hedwig ;  but  I  shall  first 
say  a  few  words  of  the  manner  in  which  the  exterior  utri- 
culae of  the  petals  present  themselves. 

In  most  flowers  the  exterior  utriculae  of  the  petals  are 
conical ;  they  rise  in  the  form  of  teats,  more  or  less  promi- 
nent, on  which  the  rays  of  light  arc  broken  and  reflected  in 
such  a  manner  as  to  produce  to  our  eyes  that  dark  rich  vel- 
vety appearance  which  gives  them  so  lieautitul  an  aspect. 

To  give  an  idea  of  the  eficct  produced  by  these  nuinniiel- 
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tens  utriculae  I  shall  compare  them  to  that  of  velvet,  which 
exhibits  that  appearance  merely  in  consequence  of  the  pro- 
jection of  the  threads  of  siik  above  the  woof. 

Petals  with  a  smooth  surface  do  not  exhibit  the  same 
phsenomenon,  because  their  exterior  utriculae  being  plane 
GO  not  reflect  the  rays  of  light  like  the  conical  utriculae ; 
and  in  flowers,  the  petals  of  which  are  velvety  above  and 
smooth  below,  the  utriculae  are  s^en  to  exhibit  both  these 
forms. 

The  surface  of  leaves  is  furnished  with  a  very  large  quan-> 
tity  of  small  whitish  points,  which  are  scarcely  apparent  to 
the  naked  sight,  but  wliich  may  be  clearly  distinguished  by 
the  help  of  a  good  magnifying  glass.  These  points  are  the 
cortical  glands  of  Saussure,  the  milliary  glands  of  Guettard^ 
the  evaporating  pores  of  Hedwig,  and  the  cortical  pores  of 
DecanaoUe. 

Saussure  says  that  the  cortical  glands  are  small  oval  bo«* 
dies,  often  transparent  and  at  other  times  opake,  surrounded 
by  a  fibre  or  vessel  of  the  same  form,  and  with  which  se- 
veral vessels  of  the  cortical  reticulation  anastomose.  At 
the  two  extremities  of  each  gland  is  a  very  delicate  vessel, 
which  traverses  in  a  straight  line  tlie  interval  between  the 
gland  and  the  vessel  that  surrounds  it,  with  which  it  ana- 
stomoses. He  considers  these  glands,  on  account  of  their 
constant  position  near  the  surface  of  the  leaf,  as  organs  de- 
stined ibr  preparing  or  secreting  the  peculiar  juices  which 
form  the  matter  for  transpiration,  or  for  prepanng  and  assi- 
milating to  vegetables  the  vapours  and  exhalations  which 
they  absorb  by  their  leaves. 

Guettard,  witliout  penetrating  in^  the  organization  of 
these  glands,  contents  himself  with  giving  them  the  appel- 
lation of  milliary  J  on  account  of  their  great  nunjber  in  cpr-^ 
tain  leaves.      * 

Hedwig  first  found  that  these  organs  are  so  many  small 
apertures,  which  he  calls  evaporating  pores  or  conduits.  He 
says  that  each  pore  is  surrounded,  by  a  circumference,  and 
that  the  iifterval  comprehended  between  the  pore  and  the. 
circumference  is  the  reservoir  of  the  pore.  In  regard  to  the 
use  of  these  pofes,  he  has  no  doubt  that  they  serve  tor  eva- 
poration or  absorption: 

Decandolle  has  also  given  them  the  name  of  cortical 
pores,  and  seems  to  have  adopted  the  opinion  of  Hedwig 
in  regard  to  the  uses  of  them. 

Senebier,  in  his  Treatise  on  the  Physiology  of  Vegeta- 
bles, says  that  he  was  never  able  to  discover,  even  with 
the  help  of  the  best  microscopes^  the  pores  of  ^edwig, 
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which  I  can  ascribe  only  to  an  ambiguity  occasioned  by  the 
meaning  of  the  word^  nnce  the  pores  of  Hedwiff  are  only 
the  cortical  glands  of  Saussure,  with  which  the  illustrious 
aiUbor  of  that  physiology  seems  to  have  been  very  well 
acquainted*. 

MxrbeL  caUft  these  pores  exterior  pores,  io.  contra-distinc- 
tion  to  those  with  which  the  interior  cells,  are  perforated  *  t 
^  Each*  pore  \,"  says  he^  ^'  is  an  oblong  fissure  surrounded 
by  an  elliptical  area  at  which  the  neighbouring  cells  termi- 
nate. 1^  these  pores  I  can  see  only  cells  having  a  parti- 
cular disposition^  the  exterior  side  of  which  is  rent  in  a 
longitttdioal  dioecticHi.  When  the  vegetable  is  exposed  to 
the  air  and  to  lights  circumstances  necessary  for  transpiiac* 
tion,  the  fluids  proceed  in  abundance  tnrwards  the  surface^ 
the  cellQ  become  elongated  to  receive  them^  and  pierced  tK> 
afford  them  a  passage.  Hence  the  formation  of  me  cortical 
pores:  but  this  elongation  of  some  cells  is>  in.  a  certain 
measure^  only  accidental ;-  it  is  not  ini^ariaUy  determined  by 
tiie  ofganic  plan  of  the  vegetable/' 

The  diversity  of  opinions  which  pcevails  among  die>au>* 
thors  above  mentioned  induced  me  to  study  these  oi^ani^ 
with  great  attenrion,  that  I  nnght  endeavour  to  discover 
their  real  structure^  and  in  diis  manner  facilitate  the  ex- 
planation of  their  uses. 

I  have  found  that  the  surfiaces  of  a]pM)st  all  leaves  are 
perforated  with  a  great  nim^er  of  small  apertures^  to  which 
I  shall  retain  the  name  o£pores^ 

The  size  of  these  pores  varies  very  imich,  according  to 
the  plants.  In  the  orchis  and  lily  kind  they  are  very  laige, 
while  in  the  sow-^bread^  the  jessamine^  the  oak>  8cc.  they  are 
very  small. 

The  number  of  them  varies  also  according  to  the  leaves. 
Hedwig  counted  577  in  a  square  line  of  the  lilium  bulbi^ 
ferum.  I  counted  140  in  the  same  .extent  of  a  leaf  of  die 
fritillaria,  and  1 50  in  that  of  the  aloe ;  but  in  leaves  where 
they  are  very  small  I  wias  not  able  to  count  them  vory  ex- 
actly, because  they  are  too  numerous. 

In  most  plants  the  pores  have  an  oval  form,  the  direction- 
of  which  seems  to  be  subordinate  to  the  form,  of  the  exterior 
utriculae.  Thus  in  the  lily  kind,  the  utricula  of  which  arc 
elongated,  the  large  diameter  of  the  pore  proceeds  in  tlie 
direction  of  the  length  of  the  utriculaey  fig.  1  and  5 ;  and 
in  the  leaves,  the  utriculs  of  which  are  festooned,  the  pores 
extend  in  every  direction,  fig.  14.    This  rule,  however,  is 

*  Journal  de  Physique,  Fructidor,  an.  9,  p.  %l%* 
f  ibid.  Praidai^  an.  9,  p.  444.— 44S. 
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Hot  constant;  for  in  the  white  serapias,  the  utriculae  of 
which  are  also  festooned,  the  pores  arfe  disposed  very  re- 
gularly in  the  direction  of  the  length  of  the  leaf. 

AH  leaves  are  not  in  the  same  manner  provided  with 
pores :  some  have  pores  on  both  surfaces^  others  have  them 
only  on  one ;  and  some  are  entiKly  destitute  of  them.  At 
the  end  of  this  memoir  I  shall  give  a  catalogue  of  most  of 
the  plants  which  I  have  examined^  and  which  I  have  ar- 
ranged in  three  tables  according  to  these  divisions. 

Trees  in  general  have  pores  only  in  the  interior  surface  of 
their  leaves.  Those,  however,  of  the  fir  and  the  larch  have 
them  on  both  their  surfaces ;  and  the  juniperus  sabina  and  the 
common  juniper  exhibit  pores  only  on  the  upper  face. 

But  pores  are  not  found  in  leaves  alone :  they  are  found 
in  the  seminal  leaves,  in  most  herbaceous  stems,  and  in. 
that  of  the  ca£ius  flagelliformis  which  haJs  no  leaves ;  they 
are  also  disseminated  throughout  the  bracteae,  stipuhe,  ca- 
lyces, and  in  the  corolla  without  a  calyx :  I  have  even  found 
them  in  the  corolla  with  a  calyx,  though  in  less  quantity ;  but 
I  will  not  assert  that  they  are  all  provided  with  them.  Ir^  a 
word,  I  have  observed  them  in  the  antherse,  the  pistils,  and 
pericarpium  of  the  lilium  buHiferum;  and  I  have  no  doubt 
that  they  are  found  also  in  the  parts  of  fructification  of 
other  plants. 

The  existence  of  pores  in  the  leaves  having  been  fully 
established  by  various  observations,  I  shall  now  show  the 
manner  in  which  I  found  them  to  be  formed. 

Were  we  to  suppose  that  the  pores  are  apertures  formed 
by  chance  in  the  surface  of  the  leaves,  we  should  be  in  aa 
error.  Nature  had  some  end  in  forming  them,  and  the  at- 
tentive observer  will  soon  perceive  that  it  has  ^ven  to  these 
pores  a  peculiar  organization.  Each  pore  indeed,  when 
•  observed  with  the  microscope,  seems  to  be  placed  in  the 
middle  of  a  body  nearly  spherical,  composed  of  two  small 
uniform  utriculs,  perfectly  similar,  opposed  to  each  other 
by  their  concave  faces  and  united  by  their  extremities,  the 
result  of  which  is  a  vacuity  or  interval  of  an  oval  form,  to 
which  I  have  given  the  name  of  pore,  fig.  1,  ^,  and  6. 

These  reniform  utriculae,  which  I  shall  call  conjugate,  con- 
cur with  the  exterior  utriculae  towards  the  formation  of  the 
iuu-face  of  the  leaf;  they  are  so  closely  united,  that  when  the 
{lellicle  is  removed  they  are  removed  with  it,  except  in  the 
iritillaria  and  aloe;  which  arises,  no  doubt,  from  the  pellicle 
being  formed,  as  already  said,  merely  by  the  superior  face 
of  the  utriculae,  the  lateral  surfaces  ot  which  adhere  to  the- 

parenchyme 
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parcnchyme  of  the  leaf,  and  thus  retain  the  utriculse  con- 
jugate  or  conjoined. 

To  enable  the  reader  to  comprehend  better  what  is  here 
said,  I  shall  refer  to  fig.  1 ,  which  represents  a  portion  of  the 
leaf  of  the  fritillaria  with  the  pellicle  removed  at  B.  It 
will  first  be  observed  that  the  leaf  is  greener  in  that  part; 
that  the  lateral  surfaces  of  the  exterior  utriculae  remsun  ad- 
hering to  the  parenchyme,  and  that  they  rtstain  the  utriculas 
conjoined y  in  the  centre  of  which  the  pore  is  seen. 

Fig.  2  exhibits  this  pellicle  removed,  and  pierced  with  as 
many  oval  apertures  as  there  were  conjugate  utriculae  in  the 
leaf. 

The  size  of  these  apertures  clearly  proves  that,  besides 
the  pore,  a  part  of  the  conjugate  utriculae  remains  exposed  to 
the  air,  which  thus  concurs  with  the  exterior  utriculae  to 
the  formation  of  the  surface  of  the  leaf.  Fig.  5  and  6  give 
a  pretty  correct  idea  of  the  manner  in  which  the  conjugate 
utriculae  are  enveloped  by  the  exterior  utriculae,  and  ot  the 
part  of  these  utriculae  which  remains  uncovered. 

The  apertures  here  mentioned  are  not  of  the  same  form 
in  the  different  plants:  in  the  firitillaria  they  are  always 
oval,  while  in  the  aloe  they  are  square,  fig.  13,  which  lean 
ascribe  only  to  the  form  of  the  exterior  utriculae,  which 
are  elongated  in  the  fritillaria  and  hexagon  in  the  aloe. 

The  conjugate  utriculae  are  not  united  to  the  parenchyme 
by  their  lower  part,  as  the  exterior  utriculae  are  \  below  them 
is  found  a  vacuity,  as  seen  fig.  7/  which  communicates  on 
one  side  with  the  pore,  and  on  the  other  with  the  utricular 
interstices  J  which  I  shall  speak  of  in  describing  the  paren-* 
chjone.  This  vacuity  is  verjr  remarkable  in  the  leaf  of  the 
aloe,  both  on  account  of  its  size  and  its  fiinnel-like  appear- 
ance. 

The  conjugate  utriculae  are  filled  with  a  juice  which  seems 
to  be  of  the  same  nature  as  that  of  the  utriculse  of  the  par- 
enchyme; in  general  it  is  green  and  sometimes  transparent. 
It  often  contains  a  great  number  of  small  globules,  which 
render  these  utriculae  opake :  but  if  the  utriculae  be  slightly 
compressed,  all  .these  globules  unite  as  several  globules  of 
oil  would  do,  and  thus  cdmmunipate  to  the  utriculae  a  part 
of  their  transparency. 

Every  time  I  observed  the  pores  with  the  microscope, 
taking  care  to  moisten  the  pellicle,  they  always  appeared  to 
me  to  be  almost  always  filled  with  a  black  matter,  fig.  1  and 
14,  which  is  notliing  else  than  a  small  bubble  of  air  retained 
there,  and  which  I  was  enabled  to  detach  by  slightly  com<« 

pressing 
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{)res8ing  the  pores  with  a  fine  needle,  which  restored  to 
them  tneir  transparency.  Are  these  bubbles  atmospheric 
air,  or  a  peculiar  air  produced  by  the  plant  itself?  The 
following  experiment  may  serve  as  an  answer  to  this  ques- 
tion. 

I  examined  different  pellicles  taken  from  the  surface  of 
the  leaves.  I  successively  compressed  the  pores,  and  al- 
ways observed  the  bubbles  of  air  which  issued  to  decrease 
graaually  in  volume,  and  at  length  disappear  entirely.  Whe*- 
ther  they  remained  attached  to  the  utnculae,  or  to  the  point 
of  the  needle,  or  whether  they  rose  to  the  surface  of  the 
water  in  which  these  pellicles  were  immersed,  is  not  the 
absorption  of  this  air  oy  water  peculiar,  to  carbonic  acid 
gas? 

Hedwig  entertained  no  doubt  that  the  pores  had  the  fa^- 
cult)r  of  being  able  to  shut  themselves,  to  oppose  the  intro'- 
duction  of  the  floating  particles  disseminated  in  too  great 
quantity  throughout  the  atmosphere. 

Krocker  asserts*  that  the  contraction  of  the  pores  of  the 
leaves  of  the  amaryllis  formosissima  takes  place  in  a  very 
evident  manner ;  which  induced  me  to  examine  this  fact. 
For  this  purpose  I  placed  in  the  focus  of  the  microscope  a 
fragment  of  the  pellicle  of  one  of  these  leaves,  moistening 
it  suiHciently  to  obviate  its  desiccation,  and  I  viewed  it  very 
attentively  without  observing  any  contraction  in  the  pores  j 
but  having  substituted  for  it  another  fragment  of  pellicle^ 
placed  dry  on  the  glass,  I  then  saw  the  pores  gradually  con- 
tract and  close  themselves  entirely;  which  I  can  ascribe  ohly 
to  the  shrinking  of  the  conjugate  utricular,  produced  by  the 
evaporation  of  their  juices :  for,  having  moistened  this  pel- 
licle, the  pores  gradually  returned  to  their  natural  state. 

The  result  of  this  observation  may  give  us  an  idea  of 
what  the  pores  of  vegetables  may  experience  when  exposed 
to  continued  drought;  and  make  us  comprehend,  at  the 
same  time,  the  beneficent  influence  which  rain  and  abun- 
dant dews  have  on  leaves. 

We  have  considered  the  pores  and  conjugate  utricular 
under  a  general  acceptation:  let  us  now  speak  of  an  excep* 
tion  which  relates  to  the  family  of  the  gramineous  plants^ 
and  which  did  not  escape  the  acuteness  of  Hedwig. 

*  /V  Plantarum  Epidermide — Specimen  inaugurale^  6fr,  auctore  An^ 
tonio  Krociero,  HatiTt  iSoo,  p.  ii.  Szpius  apertas  (rimas)  majore«  in 
planus  conspezi,  quz  pauto  poft  adhibito  microfcopio,  ipfarum  contrac- 
tionem  evideotillime  monftrabaot.  Obfervatori  quamvis  rudi,  hoc  phs- 
nomenon  in  foliorum  tenuium  cpidermide  amaryliidis  formosissimae, 
quam  maxiine  perfpicuum  adparet. 

The 
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The  conjugate  utriculae  of  gramineous  plants  represented 
in  the  pellicle  of  maize,  fig.  9,  form  a  narrow  elongated 
body,  instead  of  being  nearly  spherical  as  in  other  plants. 
It  is  placed  in  die  middle  of  a  kind  of  square  area,  produced 
*  by  the  disposition  of  the  surrounding  utnculse.  The  conjugatb 
utriculse  are  applied  to  each  other  oy  their  interior  taces  so 
exactly,  as  to  make  the  pore  disappear,  and  to  exhibit  in  its 
place  nothing  but  a  longitudinal  Ime,  at  the  extremities  of 
which  is  observed  a  small  circle,  which  Hedwig  considered 
as  an  aperture,  and  which,  in  my  opinion,  is  formed  only 
by  the  Juice  contained  in  the  utriculse,  since  I  was  able  to 
make  the  appearance  of  this  cifcie  vanish  by  slight  com* 
pression.  Though  the  fonn  of  the  conjugate  utriculae  in  the 

framineous  plants  is  always  such  as  I  have  described,  I  have 
owever  remarked,  both  in  the  leaves  which  envelop  the 
ear  of  maize,  or  in  the  interior  face  of  the  sheath  of  the 
leaves,  and  also  in  that  of  the  leaves  of  the  sugar-cane,  con* 
jugate  utriculae  sufficiently  reniform  to  construct  the  pore, 
as  seen  fig.  11.  I  have  even  observed  some  which  had  a 
perfect  resemblance  to  the  conjugate  utriciil^  of  other 
plants,  as  represented  fig.  10.  Such  a  variety  in  the  form 
of  the  conjueate  utricute  of  the  same  plant  is  very  remark- 
able. The  details  I  have  given,  in  regard  to  the  structure  of 
pores,  seem  to  prove  that  these  organs  ate  essential  to  the 
greater  part  of  vegetables :  I  howevejr  foresee  that  it  may  be 
objected,  that  they  arc  not  indispensably  necessary ;  since 
it  is  said  that  by  blanching  a  plant  may  be  deprived  of  itd 
pores.  I  shall  obser\'e  in  reply,  that  this  assertioti  is  notve* 
rified  by  my  observations ;  for  I  have  found  potes  on  the 
blanched  leaves  of  an  orchis,  which  had  vegetated  below  a 
piece  of  blackened  pasteboard,  on  the  blanched  leaves  of  let-* 
tuce  taken  from  the  heart  of  the  plants  and  on  the  blanched 
stems  of  radishes,  French  beans^  and  potatoes,  which  had 
grown  up  in  a  dark  cellar. 

It  may  be  objected  also,  that  pores  exist  only  eventual'  4 
in  vegetables,  since  aquatic  plants,  which  never  have  an)', 
assume  them  in  thoae  parts  which  are  exposed  to  the  air, 
«i\d  that  plants  which  have  pores  h)se  th<?m  by  vegetating 
in  water. 

I  shall  observe  in  reply,  I8t,  That  if  the  leaves  of  the 
flower  of  the  mesophyllum  have  pores,  while  those  of  the 
stem  are  without  them,  it  is  a  proof  that  this  flower  was  de- 
stined to  rise  above  the  surface  of  the  water,  aiki  not  a  con- 
sequence of  its  vegetation  in  the  air;  that  if  the  pedicle  of 
the  water-ranunculus  has  pores,  while  its  stem  is  deprived 
of  them^  it  is  because  it  ought  to  live  in  the  air^  and  not 

bccaubc 
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because  it  has  lived  there :  2d,  That  if  the  leaves  of  die  ne- 
nuphar have  pores  on  their  superior  surface  and  not  on  the 
inrcrior,  it  is  because  the  former  is  intended  to  exist  in  the 
air^  and  the  other  in  the  water. 

I  shall  here  add,  that  the  leaves  of  the  nenuphar  are  pro- 
vided with  pores  in  the  upper  surtiace  before  they  reach  the 
surface  of  the  water  5  ana  I  have  observed  that  the  lower 
6ur&cc  of  the  saine  leaves  had  not  acquired  pores,  though 
they  vegetated  a  long  time  in  the  air^  in  consequence  of  me 
4lesiccation  of  marshes ;  which  proves  that  the  contact  of  the 
air  has  no  influence  in  the  formation  of  pores  which  are 
6een  on  vegetables  destined  4o  be  provided  with  them. 

We  are  told  by  C.  DecandoUe,  that  having  caused  mint 
to  vegetate  under  water,  it  shot  forth  leaves  destitute  of 
pores.  To  this  observation  I  shall  oppose  one  which  I 
made  on  the  leaves  of  the  narcissus,  which  after  having 
ahot  forth  in  water  were  fomisbed  with  as  many  pores  as  if 
they  had  vegetated  in  the  open  air,  as  I  had  reason  naturally 
to  expect,  since  the  leaves,  still  contained  in  the  bulb,  ex« 
hibited  to  me  their  pores  already  c<Mnpletely  formed. 

It  appears  then  that  the  existence  of  pores  does  not  de- 
pepd  cither  on  the  light  or  the  air ;  but  that  these  organs  are 
co--^istent  with  the  other  ^rtsof  the  viagetabk* 

[To  be  coBtioucd.] 


11.  As^enerul  View  if  the  Coal  Mines  worked  in  France^ 
of  their  different  Prodtwts,  and  the  Means  of  circulating 
ijiem.  By  C.  Lefebvre,  Member  of  the  Council  of 
Mines,  of  the  Philomatic  Society^  6fe.  f0c. 

[Cominued  from  vol.  xv.  p.  34.5.] 

Department  of  Oise^ 

IN  OTHivo  has  hitherto  been  found  in  this  department  but 
very  abundant  strata  of  highly  pyritous  peal.  Stich  are 
those  in  the  commune  of  Bcaurain,  Guiscart,  and  Muyrau- 
court,  Fretoy,  and  several  other  places  in  the  environs  of 
Noyon.  Tfiis  peat  can  be  considered  only  as  a  bad  kind 
of  fuel.  By  subjecting  it  to  proper  treatment,  to  de» 
compose  the  pyrites,  sulpfiate  of  iron  (green  copperas)  and 
even  sulphate  of  alumine  (common  alum)  may  be  obr 
tained  from  it.  It  is>  susceptible  of  spontaneous  inflam- 
jnation  when  exposed  to  the  air  in  masses.  It  is  much 
cniployed  for  manure^  cither  before  or  after  incineration. 

Department 
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Department  of  Orme. 

No  coal  mines  are  \xorked  in  this  country.  A  great  many 
indications  have  been  announced,  and  some  of  them  de- 
serve to  be  examined,  particularly  that  in  the  environs  of 
Seez,  at  Fontaineriaut,  which  has  already  beeu  partially 
Worked,  and  afibrded  some  hopes. 

Department  of  Ourthe. 

This  country  (33)  is  one  of  the  richest  in  coals  m  Eu- 
rope, and  tlie*  mines  have  been  worked  since  the  earliest 
periods.  A  great  many  coals  are  dug  up  in  the  neighbour- 
hood of  Liege,  and  even  within  the  precmcts  of  that  city  the 
pits  are  carried  to  a  great  depth ;  and  powerful  machines  are 
employed  to  clear  these  immense  cavities  of  water,  and  to 
draw  up  the  coals. 

The  product  of  these  mines  is  estimated  at  43  millions 
of  myriagrammes.  They  furnish  coals  of  every  kind.  The 
mean  price  of  those  of  a  good  quality  is  ten  cents  per  my- 
riagramme  at  the  pits. 

The  coal  mines  in  the  department  of  Ourthe  ought  to 
supply  Batavia ;  at  least  in  competition  with  the  English 
mmes.  If  the  suppression  of  tne  numerous  tolls  which 
shackle  the  navigation  of  the  Meuse  is  strictly  maintained^ 
it  will  secure  this  advantage  to  the  country  of  Liege. 

Department  of  the  Pas-de-Calais. 

The  coal  mines  of  Hardinghen  (34),  seven  leagues  north- 
east of  the  port  of  Boulogne,  are  the  principal  ones  worked 
in  this  department.  The  annual  product  of  the  mines  in 
this  department  amounts  to  from  six  to  nine  millions  of 
myriagrammes.  The  coals  in  general  are  not  of  so  good  a 
quality  as  those  of  the  departments  to  the  north  of  Jem- 
mappes ;  but  mixed  with  a  little  of  these  coals  they  are  of 
excellent  use  for  forges:,  when  delivered  at  the  ports  of 
Boulogne,  Gravelines,  and  Dunkirk,  they  are  sold  tor  eight 
cents  per  myriagramme. 

Department  of  the  Puy -de-Dome. 

The  cantons  of  Montgie,  Brassac,  Auzat-sur-Allier  (35) 
situated  above  the  Issoire,  exhibit  several  important  coal 
mines,  worked  for  a  long  time,  and  particularljr  those  of 
Salles,  CombcUe,  and  Barre.  That  of  Grosmenil,  which 
had  been  long  abandoned  on  account  of  its  being  inundated 
with  water,  nas  been  lately  resumed  by  a  company  who 
have  found  means  to  overcome  this  difficulty.  The  pro- 
ducts of  these  coal   mines  amount  to  about  a  million  of 

myriagrammes 
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ntyriagrammes  per  annum.  The  coals  cost  about  15  cents 
per  myriagramme  at  the  pits.  The  mean  price  at  Paris  is 
33  cents. 

Departments  of  the  PyrenhSy  Upper ^  Lower y  and  Eastern. 

These  three  departments  have  no  coal  mines  worked. 
Indications  have  oeen  announced  in  tlie  department  of  the 
Eastern  Hvrenees  near  Prades,  and  in  the  environs  of  Livia^ 
in  that  of  the  Lower  Pyren6es,  at  a  small  distance  from 
Salies ;  but  hitherto  they  have  afforded  very  little  hopes. 

Departments  if  the  Upper  and  Lower  Rhine. 

The  coal  mines  worked  in  these  two  departments  (36) 
are  not  of  much  importance.  They  are,  however,  valuable 
for  the  resources  which  they  afford  to  th<*  cantons  where 
they  are  situated.  The  product  of  them  amounts  to  about 
200,000  myriagrammes  per  annum. 

At  Lamperlosch,  in  the  canton  of  Soultz,  in  the  Lower 
Rhine,  strata  of  sand  containing  asphaltum  are  worked. 
This  bituminous  substance  is  separated,  by  particular  pro- 
cesses, from  the  earthy  matters  with  which  it  is  united,  and 
employed  in  commerce.  It  is  applied  to  the  same  pur- 
poses as  pitch,  and  when  mixed  with  grease  is  used  for 
daubing  over  the  pivots  of  machines,  axles,  &c. 

Department  of  the  Rhine  and  Moselle, 

Several  researches  have  been  made  in  this  department  in 
the  hope  of  meeting  with  coals ;  but  it  does  not  appear  that 
any  mmes  have  yet  been  worked  in  it.  Some  of  the  coals 
it  consumes  are  brought  from  the  departments  of  La  Saarre 
and  La  Roer,  but  the  greater  part  come  from  the  mines 
situated  on  the  right  bank  of  the  Rhine.  It  is  estimated  that 
these  mines  furnish  annually  150,000  myriagranuues. 

Department  of  the  Rhone, 

Coal  mines  are  known  in  several  places  of  this  depart- 
ment (3  7) J  and  particularly  in  that  part  which  borders  on 
the  department  of  La  Loire.  The  annual  product,  how- 
ever, of  these  mines  amounts  only  to  50  or  60,000  myria-^ 
grammes  per  annum. 

Department  of  La  Rdir, 

Very  important  coal  mines  are  known  at  Eschweiller  (3S), 
ComelinS'Munster,  Weisweiller,  Bardenberg,  and  Heyden. 
The  strata  of  Weisweiller  are  reserved.    The  product  of  the 
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other  mines  amounts  to  about  20,000^000  of  myiiagrammes 
per  annum.  The  mean  price  of  these  coals  at  the  mine  is 
1 1  cents  per  myriagramme. 

[To  be  continued.] 
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III.  ObservcLtions  and  -Experiments  on  the  Light  emitted  by 
rotten  Wood  in  the  different  Kinds  of  Gas,  and  in  Fluids. 
By  C.  W.  Bookman,  of  Carlsruhe*. 

JNoTWiTHSTANDiNG  the  great  number  of  accurate  expe- 
riments and  of  ingenious  observations  which  have  been  al- 
ready made  known  by  several  eminent  philosophers  in  re- 
fard  to  the  light  emitted  by  rotten  wood  in  the  different 
inds  of  gas  and  other  mediums,  it  is  still  difficult  to  ex- 
plain this  phenomenon  in  a  satisfactory  manner ;  and  this 
difficulty  is  increased,  because  great  variations  occur  both  in 
the  observations,  and  in  the  consequences  deduced  from 
them. 

Thus  Spallanzani  found  a  perfect  analogy  between  the 
luminous  appearance  of  rotten  wood  and  that  of  phospho- 
rus t  j  and  conjectures,  that  by  the  putrid  fermentation  of  the 
wood  its  hydrogen  and  carbon  come  more  readily  into  con- 
tact with  tne  oxygen  of  the  atmosphere ;  and  that  this  com- 
bination is  a  slow  combustion,  which  occasions  the  luminous 
appearance  of  the  wood.  In  the  non-respirable  gases  thisj 
according  to  Spallanzani's  opinion,  cannot  take  place  for 
want  of  oxygen ;  and  he  infers  that  every  kind  of  rotten 
wood  is  not  luminous,  because  the  necessary  quantity  of 
hydrogen  and  carbon  does  not  always  happen  to  be  extri- 
cated at  the  same  time. 

On  the  other  hand,  Mr.  Carradori  J  is  of  opinion,  from 
other  experiments,  that  rotten  wood  emits  light  without  this 
slow  combustion  taking  place,  and  that  the  non-respirable 
gases  make  on  the  wood  only  a  transient  impression  capa« 
ble  of  preventing  the  efflux  of  light,  which,  on  the  con- 
trary, is  promoted  and  increased  by  the  peculiar  action  of 
oxygen  gas.  The  observed  decrease  in  the  volume  of  the 
oxygen  gas  he  considers  as  not  decisive,  because  this  de- 

*  Schcrer*s  AUgemeines  Journal  der  Cb^miey  vol.  v.  no.  i. 

f  See  an  Essay  on  the  Phsnaroeoa  of  natural  Phosphonit  in  Atnio-* 
spheric  Air,  Oxyeen  Gas,  and  other  Kinds  of  GaS,  by  L.  Spallanzani. 
Gren's  Annalen  der  Physik,  vol.  i.  p.  i. 

X  See  Annalen  der  Physik,  vol.  i.  p.  2. 
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bright  light,  and  even  at  the  end  of  twenty-four  hours  I 
could  observe  no  decrease  of  any  consequence. 

The  remaining  gas,  when  subjected  to  examination  by 
means  of  Fontana's  eudiometer,  in  which  I  mixed  it  with 
the  same  quantity  of  nitrous  gas,  showed  a  decrease  of  30 
degrees.  A  taper  immersed  in  this  gas  was  immediately 
extinguished.  Phosphorus  evaporated  strongly  in  it,  and  it 
rendered  lime  water  pretty  turbid,  without  a  considerable 
quantity  of  the  gas  bemg  aosorbed. 

Experiment  II. 

I  filled  a  bell  glass  with  oxygen  gas  prepared  from  oxide 
of  manganese  well  washed  with  muk  of  hme.  The  wood 
immersed  in  it  did  not  emit  a  stronger  light  than  in  atmo- 
spheric air  or  water.  At  the  end*  of  forty-eight  hours  the 
hght  seemed  to  decrease  a  little,  and  on  the  sixth  day  it 
was  about  a  third  weaker.  The  phosphorescence  afterwards 
slowly  decreased ;  on  the  14th  day  it  ceased  entirely,  and 
was  not  afterwards  revived  in  the  open  air.  The  volume 
of  the  gas  decreased  very  little,  scarcely  0*2.  Having  put 
another  piece  of  wood  into  the  remaining  gas,  it  continued, 
to  emit  hght  without  being  weakened. 

On  trying  the  gas  which  remained  in  an  eudiometer,  it 
showed  only  a  decrease  of  21  degrees ;  and  in  about  15  se- 
conds, when  the  red  vapour  of  the  nitrous  acid  had  disap- 
peared, I  observed  a  faint  whitish  vapour  from  the  gas  float- 
ing over  the  water.  For  tlie  sake  of  comparison  I  tried  a 
portion  of  the  same  oxygen  gas  in  a  similar  bell  closed  in 
the  same  manner  with  water,  but  in  which  no  wood  had 
been  immersed,  and  found  that  in  the  same  eudiometer  it 
showed  a  diminution  of  266  degrees.  Artificial  phosphorus, 
when  placed  in  the  remaining  gas^  became  luminous  and 
evaporated.  A  taper  immersed  m  it  was  immediately  ex- 
tinguished :  it  was  not  inflammable,  had  no  considerable 
smell  of  mouldiness,  and  rendered  lime  water  turbid ;  but 
it  was  not  absorbed  by  it  in  any  considerable  degree. 

Having  repeated  this  experiment  several  times,  I  obtained 
similar  results,  or  results  very  little  different.  The  phos- 
phorescence of  the  wood,  however,  decreased  once  on  the 
fourth  day,  and  ceased  totally  on  the  seventh^  though  the 
gas,  when  subjected  to  proof,  showed  a  diminution  of  from 
BO  to  120  degrees.  This  difierence  may  have  arisen  chiefly 
from  a  difference  in  the  nature  of  the  wood;  for  it  is  not 
possible  to  obtain  two  pieces  exactly  the  same  in-  every  re- 
spect. On  the  wood  which  had  emitted  light  in  oxygen  ga3 
I  observed  no  mouldiness,  nor  any  perceptible  alteration, 
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other  mediums :  I  hoped  also  that  during  these  researches  f 
mi^ht  fall  upon  some  new  fact  or  idea,  as  is  often  the  case^ 
which  might  serve  to  confirm  or  to  throw  some  new  light 
on  either  uie  one  or  the  other  of  these  opinions.  As  soon 
therefore  as  I  had  procured  some  phosphorescent  wood  I 
began  with  it  a  series  of  experiments,  a  part  of  which,  with 
the  consequences  deduced  from  them,  I  shall  here  lay  before 
the  public,  after  1  have  made  a  few  previous  remarks. 

In  regard  to  the  wood  itself,  it  was  part  of  the  old  rotten 
trunk  of  a  beech-tree,  moderately  moist,  and  without  any 
particular  mouldy  smell.  It  was  not  luminous  throughout, 
out  emitted  light  only  from  its  surface  to  the  depth  of  a 
few  lines.  The  luminous  parts  appeared  to  have  lost  in  a 
considerable  degree  their  resinous  particles.  They  w^ere  fria- 
ble, full  of  fibres,  and  whiter  than  those  parts  of  the  wood 
which  emitted  a  weaker  light,  or  had  no  light  at  all,  I 
preserved  the  rotten  wood  in  moist  filtering  paper  in  a  cellar 
the  temperature  of  which  was  from  10  to  12  of  Rpaumur ; 
and  in  this  place  I  made  my  observations  during  the  night. 
The  colour  of  the  light  was  exactly  the  same  as  that  exhi- 
bited by  the  light  of  artificial  phosphorus  in  atmospheric 
air. 

I  used  for  my  experiments,  in  general,  small  bell  glasses 
capable  of  containing  from  8  to  14  cubic  inches  each,  hav- 
ing a  neck  at  the  top  exactly  shut  by  corks  boiled  in  wax, 
through  which  passed  a  varnished  wire.  I  stuck  a  piece  of 
phosphorus  on  the  wire  in  the  inside  of  the  bell ;  filled  the 
vessel,  according  to  the  nature  of  the  gas  to  be  employed, 
either  with  water  or  quicksilver ;  and  then  placed  it  on  the 
pneumatic  tub.  By  the  pressure  which  these  fluids  exer- 
cised on  the  wood,  small  air  bubbles,  which  must  have  been 
contained  in  the  substance  of  the  wood,  from  time  to  time, 
escaped ;  and  therefore  before  each  experiment  I  took  care 
to  immerse  the  wood  in  water  till  no  more  air  ascended, 
and  by  these  means  prevented  the  gases  from  being  rendered 
impure. 

Expert fnent  I. 

I  filled  a  bell  with  atmospheric  air,  and  preserved  it  closed 
by  means  of  water.  During  the  first  two  days  the  rotten 
wood  remained  luminous ;  on  the  third  the  light  was  some- 
what fainter;  on  the  fourth  it  had  considerably  decreased ; 
and  on  the  seventh  thfe  light  had  entirely  disappeared.  The 
wood,  when  tiktn  out  and  exposed  to  the  atmospheric  air, 
emitted  no  light  either  when  dry  or  when  moistened  with 
water.  I  then  introduced  into  the  remaining  gas  a  piece 
of  wood  which  was  strongly  phosphorescent :  it  emitted  a 
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bright  light,  and  even  at  the  end  of  twenty-four  hours  I 
could  observe  no  decrease  of  any  consequence. 

The  remaining  gas,  when  subjected  to  examination  by 
means  of  Fontana's  eudiometer,  in  which  I  mixed  it  witd 
the  same  quantity  of  nitrous  gas,  showed  a  decrease  of  30 
degrees.  A  taper  immersed  in  this  gas  was  immediately 
extinguished.  Phosphorus  evaporated  strongly  in  it,  and  it 
rendered  lime  water  pretty  turbid,  without  a  considerable 
quantity  of  the  gas  bemg  aosorbed. 

EiXperiment  II. 

I  filled  a  bell  glass  with  oxygen  gas  prepared  from  oxide 
of  manganese  well  washed  with  muk  of  lime.  The  wood 
immersed  in  it  did  not  emit  a  stronger  light  than  in  atmo- 
spheric air  or  water.  At  the  end*  of  forty-eight  hours  the 
light  seemed  to  decrease  a  little,  and  on  the  sixth  day  it 
was  about  a  third  weaker.  The  phosphorescence  afterwards 
slowly  decreased ;  on  the  14th  day  it  ceased  entirely,  and 
was  not  afterwards  revived  in  the  open  air.  The  volume 
of  the  gas  decreased  very  little,  scarcely  0*2.  Having  put 
another  piece  of  wood  into  the  remaining  gas,  it  continued, 
to  emit  light  without  being  weakened. 

On  trying  the  gas  which  remained  in  an  eudiometer,  it 
showed  only  a  decrease  of  21  degrees;  and  in  about  15  se- 
conds, when  the  red  vapour  of  the  nitrous  acid  had  disap- 
peared, I  observed  a  faint  whitish  vapour  from  the  gas  float- 
ing over  the  water.  For  the  sake  of  comparison  I  tried  a 
portion  of  the  same  oxygen  gas  in  a  similar  bell  closed  in 
the  same  manner  with  water,  but  in  which  no  wood  had 
been  immersed,  and  found  that  in  the  same  eudiometer  it 
showed  a  diminution  of  266  degrees.  Artificial  phosphorus, 
when  placed  in  the  remaining  gas,  became  luminous  and 
evaporated.  A  taper  immersed  m  it  was  immediately  ex- 
tinguished :  it  was  not  inflammable,  had  no  considerable 
smell  of  niouldiness,  and  rendered  lime  water  turbid;  but 
it  was  not  absorbed  by  it  in  any  considerable  degree. 

Having  repeated  this  experiment  several  times,  I  obtained 
similar  results,  or  results  very  little  different.  The  phos- 
phorescence of  the  wood,  however,  decreased  once  on  the 
fourth  day,  and  ceased  totally  on  the  seventh ;  though  the 
gas,  when  subjected  to  proof,  showed  a  diminution  of  from 
80  to  120  degrees.  This  difference  may  have  arisen  chiefly 
from  a  difference  in  the  nature  of  the  wood;  for  it  is  not 
possible  to  obtain  two  pieces  exactly  the  same  in-  every  re- 
spect. On  the  wood  wnich  had  emitted  light  in  oxvgen  ga3 
I  observed  no  jnouldiness,  nor  any  perceptible  afteration. 

B3  It 


CT  On  the  Light  emitted  by  rotten  Wood 

It  did  liot  appear  that  the  want  of  moisture  was  a  prmcipal 
cause  of  the  cessation  di  the  phosphorescence;  for  I  found 
the  wood  often  moist  in  a  greater  or  less  degree,  and  esjje- 
cially  when  it  came  in  contact  with  the  water  by  which  the 
mouth  of  the  bcU  was  closed. 

Experiment  III. 

I  filled  several  bell  glasses  with  azotic  gas  as  pure  as  pos- 
sible^  which  I  had  separated  from  atmospheric  air  by  long 
continued  agitation  of  an  amalgam  of  lead,  or  by  six  months 
action  of  a  solution  of  alkaline  sulphuret,  or  by  moist  gar- 
•dien  earth,  and  which  tried  in  an  eudiometer  mixed  with 
nitrous  gas  exhibited  no  diminution.  The  phosphorescence 
of  the  wood  in  this  gas  continued  at  first  without  any  de- 
crease,  and  as  strong  as  in  oxygen  gas ;  but  after  firom  one 
to  four  hours  it  became  weaker  in  the  different  bells :  in 
some  it  ceased  entirely  at  the  end  of  an  hour  and  a  half,  in 
others  not  till  the  ena  of  from  five  to  fourteen  hours ;  the 
cause  of  which,  in  all  probability,  was  the  unavoidable  di- 
versity in  the  nature  of  the  pieces  of  wood.  After  24  hours 
I  introduced  into  several  of  these  bells  from  half  a  cubic 
inch  to  an  inch  of  fresh  azotic  gas ;  but  in  neither  of  these 
teases  was  there  the  least  appearance  of  light.  But  having 
introduced^  with  proper  care,  a  new  piece  of  wood,  it  emit- 
ted, in  these  as  well  as  in  the  other  vessels  which  had  received 
no  mixture  of  new  azotic  gas,  as  strong  a  light  as  in  at- 
mospheric air,  and  continued  undiminished  for  some  time. 
In  some  of  the  bells  it  was  not  extinguished  till  the  end  of 
"S;  4,  or  5  hours^  though  no  oxygen  gas  had  been  intro- 
duced. 

Experiment  IV. 

I  put  into  some  of  the  bells  along  with  the  rotten  wood 
small  bits  of  phosphorus  \  and  having  introduced  some  of 
the  above  azotic  gas,  the  wood  and  the  phosphorus  both 
•began  to  be  luminous.  At  the  end  of  an -hour  the  lumi- 
nous appearance  of  the  wood  was  considerably  weakened, 
and  it  at  length  decreased  so  much  that  its  light  could  no, 
longer  be  distinguished  any  more  than  that  of  the  phos- 
phorus. At  the  end  of  24  hours,  when  the  light  of  both 
substances  had  already  ceased  for  a  considerable  time,  I  in- 
troduced, with  proper  caution,  a  new  piece  of  wood  into 
the  gas  in  which  the  former  still  continued  luminous.  A 
proof  that  by  this  operation  no  atmospheric  air  had  been 
mtroduced  was,  that  the  phosphorus  remained  dark,  and 
I  could  observe  no  luminous  Vapour  in  the  glass.     In  about 
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an  hour  and  a  half  the  phosphorescence  of  the  wood  hud 
for  the  most  part  ceased*  At  the  #hd  of  94  hours  I  there- 
fore introduced  another  piece  of  wood^  which  exhibited  the 
same  phaenomena  as  the  preceding.  This  operation  was 
often  repeated  in  the  same  gas.  When  the  luminous  ap- 
pearance of  the  wood  became  weak^  it  recovered  nearly  its 
original  splendour^  in  the  course  of  a  few  minutes,  on 
placing  it  m  atmospheric  air.  I  tried  the  remaining  gas  in 
the  eudiometer,  but  could  observe  no  decrease;  which  proves 
that  the  gas  had  remained  free  from  any  mixture  of  oxygen 
gas. 

When  a  piece  of  luminous  phosphorus  is  placed  near  the 
wood,  it  is  difficult  to  determine  the  moment  when  the 
light  of  the  latter  becomes  entirel)^  extinct :  for  I  found 
that  the  phosphorus  generally  remains  luminous  a  consi- 
derable time  longer  than  the  wood,  and  even  after  its  light 
is  extinguished  a  somewhat  luminous  vapour  arises;  so  that 
on  account  of  this  vapour  it  is  not  easy  to  ascertain  when 
the  phosphorescence  of  tlie  wood  ceases.  It  is  equally  dif- 
ficult to  observe,  whether,  on  the  admission  of  oxygen  gas 
to  azotic  gas  containing  wood  and  phosphorus,  the  light  of 
which  is  extinct,  both  tnese  substances  begin  to  be  luminous 
at  the  same  time,  or  not;  for  at  first  the  gas  is  entirely  illu- 
minated by  the  luminous  vapour;  and  besides  this,  the 
surface  of  the  rotten  wood  becomes  entirely  luminous,  in 
consequence  of  the  phosphoric  particles  deposited  on  it ; 
and  hence  it  is  difficult  to  determine  whether  the  light  pro- 
ceeds from  itself  or  from  these  particles.  I  often  found  such 
pieces  of  wood  when  taken  out  entirely  penetrated  with 
particles  of  phosphorus.  This  observation  may  be  of  utility 
to  the  friture  observer. 

Experitnent  V. 

I  filled  a  common  bell  glass  with  phosphorated  azotic  gas, 
in  which  a  considerable  quantity  of  phosphorus  had  re- 
mained several  weeks,  at  the  temperature  of  from  14  to  94^ 
of  Reaumur,  and  in  which  fr'esh  phosphorus  neither  eva- 
porated nor  became  luminous.  A  piece  of  wood  placed  in 
this  gas  continued  at  first  luminous,  without  any  decrease  of 
intensity.  In  about  half  an  hour  however  its  light  became 
weaker,  and  in  an  hour  entirely  disappeared.  Next  evening 
I  introduced  into  the  same  gas  a  fresh  piece  of  wood,  ana 
observed  tlie  same  phenomena.  On  introducing  more  phos- 
phorus it  emitted  as  little  light  as  before. 

B  4  Expermeni 


M  On  the  Light  emitted  by  rotten  Wood 

Experiment  VI. 

I  prepared  impure  phosphoric  azotic  gas  by  combustion 
and  long  exposure  to  heat^  with  a  sufJTcient  quantity  of 
phosphorus  shut  up  in  a  close  vessel  with  atmospheric  air, 
in  this  gas  a  piece  of  rotten  wood  continued  luminous  for 
an  hour.  Having  introduced  another  piece  of  wood,  the 
phosphorescence  was  the  same  as  before ;  and  at  the  same 
time  artificial  phosphorus  emitted  no  light. 

Experiment  VII. 

Rotten  wood  appeared  phosphorescent  in  hydrogen  gas, 
prepared  from  iron  and  sulphuric  acid,  in  which  phosphorus 
emitted  no  light ;  but  in  the  course  of  30  or  40  minutes  it 
considerably  decreased,  and  at  len^rth  became  entirely  ex- 
tinct. By  the  contact  of  atmospheric  air  the  light  was  in 
some  measure  revived.  As  often  as  a  fresh  piece  of  rotten 
wood  was  introduced  into  the  remaining  gas,  it  became  lu* 
minous.  This  experiment  I  several  times  repeated  with  the 
same  result. 

Experiment  VIII. 

Having  placed  rotten  wood  in  carbonic  hydrogen  gas, 
prepared  from  the  saw-dust  of  the  beech  tree,  it  became  lu- 
minous at  first,  as  in  atmospheric  air ;  but  after  45  minutes 
the  phosphorescence  gradually  decreased,  and  in  about  an 
hour  entirely  ceased.  Every  time  I  introduced  a  fresh  piece 
of  wood  into  the  remaining  gas  I  observed  the  same  result. 
Artificial  phosphorus  in  this  gas  gave  no  signs  of  light 
whatever. 

Experiment  IX. 

I  introduced  rotten  wood  into  phosphorated  hydrocen 
gas  above  a  year  old,  during  all  which  time  a  considerable 
piece  of  phosphorus  had  remained  in  it,  and  which  had  been 
continually  exposed  to  the  solar  heat.  In  this  gas  the  wood 
continued  luminous  without  any  decrease  of  its  intensity. 
At  the  end  of  an  hour  the  light  began  to  decrease,  and  m 
an  hour  and  a  half  it  had  almost  entirely  ceased.  Fresh  wood 
introduced  into  the  remaining  gas  exhibited  the  same  phas- 
nomena :  artificial  phosphorus  however  gave  no  signs  of 
light. 

Experiment  X. 

I  prepared  fresh  phosphorated  hydrogen  gas,  which,  as  is 
well  known,  is  so  unfavourable  to  the  luminous  property  of 
phosphorus,  even  in  small  quantity,  in  azotic  gas  or  atino^ 
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spheric  air :  in  this  gas  the  rotten  wood  was  exceedingly 
luminous.  Even  at  the  end  of  an  hour  and  a  half  I  ob- 
served no  decrease  of  the  light;  and  it  did  not  cease  en- 
tirely till  the  end  of  several  hours.  Having  introduced  a 
piece  of  fresh  wood,  at  the  end  of  24  hours  it  was  as  lumi- 
nous as  in  atmospheric  sir,,  and  the  case  was  the  same  with 
the  4th  and  6th  piece  which  I  afterwards  brought  into  con- 
tact with  it.  At  the  conclusion  of  this  experiment  I  could 
easily  inflame  the  single  bubbles  of  gas  by  means  of  a  burn- 
ing coal; 

Experiment  XI. 

I  introduced  into  a  common  bell  glass  over  mercury 
strong  fuming  sulphurized  hydrogen  gas,  disengaged  from 
a  solution  of  alkalme  sulphuret  and  tartaric  acid.  A  piece 
of  rotten  wood  placed  in  this  gas  immediately  ceased  to  be 
phosphorescent,  t  If  taken  out  when  the  light  began  to  be 
extinguished,  the  light  could  in  some  measure  be  revived  by 
washmg  it  with  water  in  atmospheric  air.  A  fresh  piece  of 
wood  introduced  exhibited  the  same  phenomenon.  Want 
of  oxygen  gas  was  not,  in  some  cases  where  this  experiment 
was  repeated,  the  cause  of  the  light  being  suddenly  extin- 
gtiished ;  for  the  gas  was  not  always  perfectly  pure.  Arti- 
ficial phosphorus  would  even  at  times  emit  m  it  a  faint 
•vapour. 

Experiment  XII. 

In  carbonic  acid  gas  prepared  with  proper  care  from 
chalk  and  sulphuric  acid  diluted  with  water,  and  in  which 
phosphorus,  partly  by  a  natural  heat  and  partly  by  gentle 
heating  in  a  vessel  with  hot  water,  had  entirely  ceasedto  be 
luminous,  a  piece  of  rotten  wood  retained  at  first  its  full 
phosphorescence:  the  phosphorescence  however  in  the 
course  of  four  or  five  minutes  considerably  decreased,  and 
in  15  or  20  minutes  no  light  was  to  be  seen.  Wood  which 
had  thus  lost  all  its  luminous  appearance,  when  washed  with 
water,  seldom  recovered  its  phosphorescence :  if  however  it 
retained  any  light  when  taken  out,  it  was  somewhat 
strengthened  in  atmospheric  air,  but  after  some  time 
greatly  decreased,  and  at  length  entirely  disappeared. 

Rotten  wood  exhibited  almost  the  same  phaenomena  in 
carbonic  acid  gas,  prepared  with  great  care,  but  in  which  no 
phosphorus  had  previously  been  exposed. 

Experiment  XIII. 

Having  brought  nitrous  gas,  mi^ed  with  about  O'll 
parts  of  azotic  gas^  into  contact  with  a  piece  of  rotten 

wood^ 
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wood^  it  at  first  appeared  perfectly  luminoas:  the  lig;ht 
however  speedily  decreased^  and  in  general  ceased  entirely 
at  the  end  of  nrom  a  minute  and  a  half  to  three  minutes  : 
it  was  seldom  renewed  by  washing  the  wood  with  water  in 
atmospheric  air.  When  a  fresh  piece  of  wood  was  intro-* 
duced  into  this  gas,  its  phosphorescence .  and  the  duration 
of  the  light  were  the  same  as  before. 

Eocperiment   XIV. 

I  brought  muriatic  acid  gas  into  contact  with  phospho«- 
rescent  wood,  and  observed  that  in  the  course  of  from  one 
minute  to  a  minute  and  a  half  its  light  ceased  entirely.  This 
phsenomenon  took  place  several  times,  as  often  as  anew 
piece  of  wood  was  brought  into  contact  with  the  gas.  It 
appeared  to  me,  in  this  experiment,  that  moist  woou  sooner 
became  dark  than  dry  wood.  The  pliosphorescence  could 
not  be  revived  by  the  usual  means. 

Experiment  XV. 

Rotten  wood,  placed  in  ammoniacal  gas  newly  prepared, 
shone  from  one  and  a  half  to  six  minutes ;  and  the  decrease 
of  the  light  was  pretty  speedy.  When  I  took  the  wood 
from  the  gas,  I  oDserved  that  it  had  a  strong  smell  of  am- 
monia ;  and  after  being  washed  with  water  it  assumed,  in  a 
considerable  degree,  its  luminous  property.  The  moister 
the  wood,  the  more  the  phosphorescence  decreased;  and 
the  gas  was  absorbed  by  it  m  the  same  proportion. 

Experiment  XVI. 

Rotten  wood  appeared  phosphorescent  in  newly  prepared 
muriatic  eas  a  shorter  time  than  in  ammoniacal  gas ;  and 
when  the  Tight  became  extinraished,  I  was  not  able  to  revive 
it.  A  part  of  the  gas  was  absorbed  by  the  somewhat  moist 
wood. 

[To  be  continued.] 


IV.  Of  the  general  Relation  between  the  Specific  Gravities 
and  the  Strengths  and  Values  of  Spirituous  Liquors^  and- 
the  Circumstances  by  which  the  farmer  are  in/menced*. 

§  1 .  All  spirituous  liquors  may,  with  respect  to  their 
strengths,  be  regarded  as  compounds  of  two  ingredients, 
alcohol,  or  pure  spirit  of  wine,  and  water;  and  as  dififering 

"*  From  Atkins  and  Coy*s  Essay  on  this  subjcctj  of  which  we  ga\t 
some  account  in  our  last  volume. 
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oiily  from  each  other  in  the  proportion  in  which  these  sub- 
fitances  enter  into  their  composition.  The  former  of  these 
fluids,  considered  as  in  a  state  of  chemical  purity,  or  aho- 
gether  unmixed  with  any  heterogeneous  substance,  is,  how- 
ever, by  no  means  well  known.  The  most  highly  rectified 
spirit  which  has  ever  yet  been  procured  has  prooably  still 
contained  no  inconsiderable  quantity  of  water,  which  it  is 
the  object  of  the  process  of  rectification  to  separate;  and 
though  we  obtain  spirit  which  is  more  and  more  dephleg- 
mated  as  we  advance  in  our  knowledge  of  practical  chemistry, 
yet  we  have  reason  to  believe  that  the  ultimate  point  of  ab- 
solute purity  has  never  yet  been  attained. 

§  2.  The  latter  of  these  ingredients  being  of  no  value,  it 
follows  that  every  such  compound  must,  cceteris  paribus, 
be  appreciated  by  the  quantity  of  the  former  which  it  con- 
tains ;  and  we  could  therefore  at  once  estimate  its  value  if 
we  could  determine  that  quantity.  It  is  not,  however,  ab- 
solutely necessary  for  this  appreciation  that  we  should  be  in 
possession  of  the  actual  quantity  of  alcohol  which  is  con  - 
tained  in  any  given  liquor :  if  we  can  discover  the  propor- 
tion which  that  quantity  bears  to  the  quantity  entering  mto 
the  composition  of  any  other  given  liquor,  we  shall  be  in 
possession  of  its  relative  value,  when  compared  witli  that  of 
such  other. 

§  3.  This  proportional  value,  therefore,  will  be  no  less 
truly  ascertained,  if,  instead  of  considering  alcohol  as  our 
standard  in  this  respect,  we  should  take  spirit  of  an  inferior 
Btrei^h  as  being  so,  and  appreciate  all  spirituous  com- 
pounds by  reference  to  the  quantity  of  such  standard  spirit 
which  would  be  capable  of  producing  or  being  produced 
by  the  given  compound,  by  the  addition  of  water  to  the 
strongest  of  the  two  till  they  were  reduced  to  the  same  de- 
cree of  strength.  The  real  quantity  of  alcohol,  properly  so 
called,  which  is  contained  in  any  mixture,  being,  from  our 
ignorance  of  this  fluid  in  a  state  of  chemical  punty,  impos- 
sible to  be  ascertaified,  we  have  naturally  been  obliged  to 
have  recourse  to  the  latter  mode  of  appreciating  the  values 
of  spirituous  liquors  by  reference  to  the  relative  proportions 
in  which  this  hitherto  unknown  substance  enters  into  their 
composition,  which  are  obtained  by  comparing  all  of  them 
Vith  some  other  spirit  of  known  strength  as  a  standard ; 
and  tliis  has  accordingly  become  the  practice  in  every  coun- 
try in  which  these  kinds  of  liquors  form  an  important  article 
of  commerce.  The  strength  of  tliis  assumed  standard  is 
merely  arbitrary,  it  being  sufficient  for  all  purposes  that  it 
be  only  certainly  and  precisely  fixed,    This^  however,  has 

unfortunately 
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unfortunately  not  hitherto  been  the  case  in  this  countr)', 
and  is  still  less  so  in  any  other :  the  cares  of  government, 
in  general,  afford  to  those  who  are  occupied  by  them  but 
little  leisure  for  abstruse  research ;  and  the  appreciation  of 
quantity  and  quality  in  general  has  hitherto,  therefore,  been 
in  a  great  measure  left  to  individuals. 

§  4.  Flavour,  odour,  colour,  and  consistence,  are  the 
objects  of  our  external  senses,  and  the  quality  of  a  liquor  in 
these  respects  is  discoverable  by  their  assistance  alone ;  but 
a  minute  difference  in  the  strengths  of  two  kinds  of  spirit, 
which  are  otherwise  similar,  is  not  so  easily  detected :  there 
are  means  of  communicating  to  a  liquor  an  apparently  dif- 
ferent strength  from  that  which  it  really  possesses,  so  long 
as  its  taste,  smell,  and  appearance,  are  relied  on  as  criteria 
by  which  it  is  to  be  estimated. 

§  5.  Water  and  spirit  of  wine  are  of  very  different  spe- 
cific gravities :  that  of  the  former  being,  in  a  great  measure, 
fixed  and  invariable  at  given  temperatures,  whilst  that  of 
the  latter  is  liable  to  so  much  uncertainty  that  it  has  not 
hitherto  been  ascertained  what  is  the  real  weight  of  alcohol, 
properly  so  called ;  the  thing  itself  being,  as  we  have  before 
stated,  scarcely  known,  A  very'  few  years  ago  it  was  con- 
ceived that  a  spirit  whose  specific  gravity  was  890*  at  6o** 
of  Fahrenheit's  thermometer  was  as  j:erfectly  free  from  any 
admixture  of  water  as  it  was  possible  to  render  it ;  and  vet 
we  are  now  able  with  ease  to  procure  it  lighter :  the  specific 
gravity  of  the  best  alcohol  from  Apothecaries'  Hall  being 
veiy  commonly  considerably  less.  In  some  cases  even  a 
much  greater  degree  of  dephlegmation  has  been  attained, 
Mr.  Lewis,  of  Ilolbom,  a  very  scientific  rectifier,  has  ob- 
tainetl  spirit  whose  specific  gravity  was  less  than  81 1  at  60° ; 
and  Dr.  Black  is  said  to  have  procured  it  so  light  as  800,  or 
weighiiig  only  4-5ths  of  the  weight  of  an  equal  measure  of 
water. 

§  6.  When  two  fluids  of  different  weights  are  mixed  to- 
gether, we  may  easily  conclude  that  tlie  specific  gravity  of 
the  compound  will  bear  some  relation  to  that  of  its  compo- 
nent ingredients ;  and  it  appears,  therefore,  to  have  been  a 
very  obvious  idea  tliat  the  relative  proportion  of  each  in  such 
a  mixture  would  be  thus  to  be  discovered.  In  the  present 
improved  state  of  science  we  see  so  much  further  than  our 

•  It  has  been  most  usual  with  writers  on  specific  gravities  to  consider 
that  nf  distilled  water  as  unity  :  we,  however,  have  found  it  more  con- 
ducive to  tiie  raciiity  of  denominating  thrm,  to  cooMdcr  it  as  looo,  and 
which  is  accordingly  done  throughout  tias  tracr.  **  (Light  hundred  and 
twenty,"  for  example,  is  more  ea!»ily  cxprt&scd  ia  words  than  *v^o. 

predecessors^ 
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predecessors,  that,  without  considering  the  elevation  of  the 
ground  on  which  we  stand,  we  are  almost  induced  to  doubt 
whether  their  intellectual  powers  Were  equal  to  our  own* 
The  want  of  re^oiirde  which  our  ancestors  seem  to  have  dis- 
covere4  in  their  attempts  to  ascertain  the  strengths  of  these 
liquors,  by  the  shaking  them  in  a  phial,  firing  them  over 
gunpowder,  and  a  thousand  other  still  more  fallacious 
means,  when  the  object  which  they  had  in  view  was  so 
much  more  accurately  and  easily  attainable  by  the  simple 
operation  of  weighing  them,  really  appears,  at  first  sight, 
somewhat  remarkable.  Tlie  consideration  of  all  the  details 
relative  to  this  subject  involves  a  number  of  intricate  points^ 
yet  the  merely  ascertaining  the  weight  of  a  given  measure 
of  any  liquor  by  a  common  pair  of  scales  would  doubtlessly 
have  aflforded  a  better  indication  with  regard  to  its  strength 
than  any  of  the  other  modes  of  estimating  it  which  are  un- 
connected with  the  consideration  of  this  property.  It  is 
now,  however,  sufficiently  agreed  upon,  that  the  best  me- 
thod of  ascertaining  the  relative  values  of  spirituous  liquors, 
with  regard  to  their  difference  of  strength,  is  by  means  of 
their  specific  gravities ;  and  the  principles  of  this  method, 
therefore,  will  form  the  subject  of  the  present  tract. 

§  7*  If  a  given  bulk  or  measure  of  water  and  alcohol  re- 
mained unchanged  in  every  temperature,  and  whether  these 
two  fluids  were  mixed  or  separate,  the  ascertaining  the  real 
specific  gravity  of  the  latter  itself,  or  the  estimation  of  the 
quantity  of  each  in  any  compound  of  the  two,  would  be  a 
matter  of  no  difficulty :  the  simple  rules  of  alligation  would 
give  all  that  could  be  required  in  this  respect.  This,  how- 
ever, is  not  the  case:  a  variation  of  temperature,  or  the 
mixture  of  two  spirituous  compounds  of  different  strengths, 
or  of  any  such  liquor  with  water,  occasions  a  change  in 
the  aggregate  bulk  of  the  whole  which  is  necessary  to  be 
taken  into  consideration ;  and  it  will  therefore  be  requisite 
to  treat  separately  of  the  effect  of  each  of  these  operating 
causes. 

§  8.  It  has  lonff  been  known  that  all  bodies  in  general, 
whether  solid  or  miid,  expand  by  heat  and  contract  by  cold ; 
and  it  follows  that  the  same  quantity  of  any  fluid  which* 
when  at  an  elevated  temperature,  would  fill  a  measure  of 
given  dimensions,  must  fall  short  of  doing  so  if  the  tempe- 
rature should  be  lowered  j  and,  e  conversOy  the  same  quan- 
tity which  would  be  contained  in  the  measure  when  cold 
would  when  heated  be  more  than  sufficient  to  fill  it,  though 
the  absolute  weight  of  the  whole  of  the  fluid  would  stdl 
continue  unchanged.     In  speaking,  therefore,  of  a  measure 

of 
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of  any  liquid^  we  indicate  nothing  with  respect  to  its  real 
quantity,  unless  we  at  tlie  same  time  express  the  tempera-' 
ture  at  which  it  is  to  be  measured. 

§  9<  If  an  equal  change  took  place  in  the  bulks  of  alco- 
hol, and  of  water,  and  of  every  compound  of  tliem,  by  the 
same  elevation  or  depression  or  temperature,  the  application 
of  the  necessary  correction  for  this  circumstance  would  be. 
still  easy.  The  difference  in  this  respect  is,  however,  very 
considerable:  water  increases  only  about  l-300dth  of  its 
bulk  by  an  elevation  of  its  temperature  from  40°  to  80°  of 
Fahrenneit's  thermometer,  whilst  alcohol  would,  by  a  simi- 
lar change  of  temperature,  increase  in  measure  no  less  than 
l-43d  of  the  whole,  or  seven  times  as  much  as  the  other; 
and  li()uor8  of  intermediate  strengths  would  be  affected  in 
some  intermediate  degree.  To  estimate,  therefore,  the  dif- 
ference in  the  measure  produced  by  this  cause,  we  must 
know  the  strength  of  the  liquor ;  whilst  this,  on  the  other 
hand,  is  only  to  be  determinea  with  reference  to  the  former. 

§  10.  The  effect  of  which  we  are  next  to  speak  is  of  a 
still  more  curious  nature.  When  two  fluids  which  are  ca- 
pable of  chemical  combination  are  mixed  together,  it  gene- 
rally happens  that  either  heat  or  cold  is  produced,  the  tem- 
perature of  the  compound  differing  from  the  mean  tempe- 
rature of  its  ingredients.  The  former  is  most  comoMHily 
the  case ;  and,  when  so,  it  happens  in  the  greater  number 
of  instances,  and  perhaps  in  all,  that  a  dimmution  of  the 
bulk  or  measure  of  the  compound  also  t^es  place,  which 
is  proportional  to  the  heat  so  produced :  probably  in  conse- 
quence of  this  separation  of  caloric. 

If  18  gallons  of  water  be  mixed  with  the  like  quantity  of 
the  strongest  spirit  of  wine,  the  mixture  will  become  consi- 
derably warmer,  and  we  shall  only  get  about  35  gallons  of 
the  diluted  spirit  instead  of  36 :  and  this  kind  of  effect  is 
also  produced  in  less  degree  by  the  addition  of  water  to  any 
weaker  spirit,  or  the  mixture  of  two  such  liquors  of  dit- 
ferent  strengths  ;  the  resulting  compound  being  always 
found  to  occupy  less  space  than  the  substances  fonnincc  it 
did  when  separate ;  and  its  specific  gravity  banj^  therelbrt^ 
greater  than  would  be  inferred  by  mere  arithmetical  calcu-^ 
uttion  from  those  of  its  ingredients.  This  ^'  concentration," 
as  it  is  very  properly  callot,  must  of  course  be  considered 
in  the  estimation  of  the  strength  from  the  specific  gravity 
of  a  liquor ;  and  the  consideration  of  it  is  attended  with  the 
same  aifficuUy,  as  has  already  been  mentioned  in  the  last 
section,  with  respect  to  the  effect  produced  by  change  of 
temperature. 

§  11. 
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§11.  TKe  uniformity  of  the  felation  between  the  specific 
gravities  and  the  strengths  of  spirituous  liquors  depends  on 
a  supposition  that  they  are  either  altogedier  composed  of 
alconol  and  water^  or  at  least  in  such  a  state  of  purity  as  to 
be  free  from  every  adulteration  which  can  materially  change 
the  specific  gravity,  whilst  the  quantity  of  the  former  con- 
tinues the  same ;  for,  unless  this  be  tne  case,  we  shall  of 
course  be  unable  to  deduce  their  stren^  from  their  weight. 
The  substances  hkely  to  be  found  m  spirituous  liquors, 
where  no  fraud  is  suspected,  are,  essential  oils,  sometimes 
empyreumatic,  mucilaginous  or  extractive  matter,  and  per- 
haps some  saccharine  matter.  The  effect  of  these,  with  the 
exception  of  the  latter^  is  perhaps  scarcely  such  in  die  course 
of  trade  as  to  be  worth  the  cognizance  of  the  excise,  nor 
could  it  easily  be  reduced  to  any  certain  rules.  Essential 
and  empyreumatic  oils  are  nearly  of  the  same  specific  jgra- 
vity  as  spirit,  or  generally  rather  lighter;  and  therefore^ 
notwithstanding  the  mutual  penetration,  will  probably  make 
but  little  chance  in  the  specific  gravity  of  any  spirituous 
liquor  in  whi(£  they  are  (ussolved.  The  other  substances 
are  all  heavier  than  spirit ;  the  specific  gravity  of  common 
sum  being  1482,  ana  dP  sugar  1606,  acccNrdm^  to  tlie  ta- 
bles of  M.  Brisson*  The  effects  of  them,  thecefore,  will  he 
to  make  spirituous  liquors  appear  less  strong  than  they 
really  are.  With  a  view  of  determining  this  matter.  Dr. 
DoUfiiss  evaporated  1000  grains  of  brandy,  and  the  same 
quantity  of  rum,  to  dryness :  the  former  left  a  residuum  of 
40  grains,  the  ktter  only  of  8^  grains.  The  40  grains  of 
residuum  from  the  branay,  dissolved  again  in  a  mixture  of 
100  of  spirit  with  50  of  water,  increased  its  specific  gravity 
^00041 :  hence  the  effect  of  this  extraneous  matter  upon 
the  specific  gravity  of  the  brandy  containing  it,  would  be 
to  increase  the  fifth  figure  by  six  nearly,  which  is  ab&Qt 
equal  to  the  effect  which  would  be  produced  in  the  above- 
mentioned  mixture,  by  the  addition  of  a  pint  of  water  lo 
100  gallons  of  the  spirit;  a  quantity  much  too  minute  for. 
the  attention  of  TOvemment.  It  appears,  indeed,  somewhat 
remarkable,  both  that  so  large  a  proportion  of  residuum 
should  have  been  left^  and  that  upwards  of  1^4th  by  weieht 
of  this  extractive  matter  shoula  not  have  occasioned  .a 
greater  difference  than  l«>S0OOth  part  in  the  specific  gravHy 
(^  thb  diluted  spirit.  *  Saccharine  matter  operates  much 
more  pom^rfiilly  m  this  respect.  If  a  quantity  of  sugar  be 
dissolved  in  proof  spirit,  it  will  become  very  considerably 
increased  in  its  weight,  and  consequently  diminished  in  its. 
apparent  strength  and  value.    Thei^  will  peihaps,  however/ 

be 
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be  but  little  danger  of  fraud  of  this  nature^  if  the  purchasers 
of  spirituous  liquors  are  to  use  the  same  means  of  ascer-^ 
taimng  their  strengths  as  the  officers  of  the  revenue ;  since 
that  which  would  apparently  diminish  them  to  the  one, 
would  also  lessen  their  value  m  the  estimation  of  the  other. 
The  detection  of  it,  if  suspected,  w^ould  of  course  be  by  eva- 
poration. 

§  12.  We  are  rather  disposed  to  believe,  that  if  fraud  does 
in  fact  exist  with  regard  to  the  adulteration  of  spirituous  li-> 
quors,  for  the  purpose  of  changing  their  apparent  strengths, 
it  is  more  frequently  of  a  contrary  descnption.  It  is  well 
known  that  when  alcohol  is  distillol  with  any  of  those  acids 
which  retain  their  oxygen  least  powerfully,  the  former  is 
converted  into  aether ;  a  very  different  fluid,  which  is  in  a 
great  measure  immiscible  with  either  water  or  spirit,  and 
which,  being  much  lighter  than  either,  will  float  on  the 
surface  if  attempted  to  be  combined  with  them.  This  ef- 
fect, in  a  certain  degree,  appears  not  unfrequently  to  take 
place  with  respect  to  spirituous  liquors.  It  is  very  common 
to  use  the  mineral  acids,  particularly  the  sulphuric,  in  va- 
rious processes  relative  to  spirituous  liquors,  either  to  give 
them  a  '^  vinous  flavour,''  as  it  is  called,  or  for  neutralizing 
an  alkali  with  which  they  have  previously  become  chargea 
in  their  rectification :  ana  the  experiments  of  the  authors  of 
this  tract  have  shown  them  that  it  often  happens  in  this 
case  that  the  superior  portion  of  the  product,  after  it  has 
stood  for  some  time,  is  considerably  the  lightest;  bein^ 
doubtlessly  composed,  either  wholly  or  in  part,  of  a  kind 
of  temi-setherial  liquor,  or  dulcified  spirit,  which  does  not 
intimatdy  combine  with  the  other  portions  of  it.  It  ap^ 
pears  to  be  a  fact  well  known  in  the  trade,  that  there  are 
some  kinds  of  spirit  which  will  not  bear  dilution ;  that  is, 
which  if  mixed  with  water  produce  compounds  which  are 
by  no  means  of  such  a  degree  of  strength  as  would  have 
been  inferred  from  the  apparent  strength  of  the  liquor  be^ 
fort  tuch  mixture:  a  circumstance  which  must  proceed 
fiom  the  same  cause.  The  mode  of  detecting  this  tcind  of 
adulteration,  or  of  counteracting  its  effect,  is  by  taking  the 
sample  for  the  proof  from  the  lowest  part  of  tne  vessel  in 
which  it  is  contained. 

§  13.  Having  thus  generally  treated  of  those  operating 
causes  which  are  capable  of  influencing  the  weight  of  spi- 
rituous liauors,  and  which  must,  therefore,  be  separately 
considerea  when  it  is  required  to  deduce  their  strengths 
firom  an  examination  of  their  specific  gravities,  we  diall 
jproceed  to  speak  more  particularly  of  £e  modes  of  com- 
parison 
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Sanson  hitherto  used,  and  conclude  with  givinff  some  rules^ 
)r  the  adaptation  of  the  valuable  tables  of  Mr.  Gilpin  to 
flie  present  standard,  together  with  two  short  tables  of  our 
own,  by  which  the  comparative  strength  and  value  of  any 
spirit  may  be  found,  when  its  specific  gravity  and  tempera- 
ture are  given. 

[To  be  continued.] 


V.  On  the  Quantity  of  Iron  in  Cotton  and  Linen  Cloth :  Evil 
Effects y  simple  Means  of  eradicating,  &c. :  and  Obser^ 
vat  ions  on  Bleaching,  the  Reiult  of  kng  Experience.  By 
Nicholas  Grimshaw,  Esq.  Member  of  the  Dublin 
Society*. 

JLi#V£RY  one  who  has  attended  to  the  process  of  bleaching, 
must  have  observed  a  buff  hue  in  the  cloth  after  it  had  been 
spread  on  the  field,  or  immersed  in  oxygenated  muriatic 
acid  (bleaching  liquor). 

Having  thought  much  on  the  subject,  tried  experi- 
ments innumerable,  and  being  of  opinion  that  ironf  was 
the  cause,  I,  on  the  SSd  of  September  last,  cut  a  yard  of 
calico  off  one  of  the  pieces  then  in  the  first  bleaching- 
Jiquor,  which  had  been  previously  boiled  in  potash,  which 
piece  (as  well  as  many  of  the  100  then  in  the  same  kieve) 
was  a  deep  buff.  The  yard  of  calico  was  put  into  a  hot  so- 
lution of  sumach  (astrmgent),  and  it  soon  became  a  deep 

'*  From  the  Irattsactions  of  the  Dublin  Stjriety,  vol.  i.  part  z.— That  iron 
is  very  generally  ditiu^ed  throughout  the  globe,  being  frequently  found 
rpixcd  with  sand,  clay,  chalk,  and  m  the  ashes  of  vegetables,  and  even  in 
the  bl>  od  of  animals,  in  such  abundance,  that^fome  authors  have  attri- 
buted borh  the-  colours  of  vegctablesj  and  of  the  vital  fluid  itfelf,  to  the 
jrori  c  intaincd  in  them,  is  no  new  discovery:  but,  that  the  bad  colour  of 
linen  and  cotton  cloth  is  owing  to  the  evil  edicts  of  the  iron  contained  in 
the  vegcrabits,  wai»  brst  thout;.  t  of  by  the  author  of  the  following  es« 
euy,  wiiich  is  a  strong  proof  of  the  great  utility  of  chemical  knowledge 
in  bringi.ig  manuf^ttxirtb  to  perfection. 

t  Since  my  arrival  in  nubl«n,  Mr.  Hii^gins,  professor  of  chemistryy  &C. 
accompanied  me  to  a  ncighbounng  bici^ch  green  :  we  cut  a  bit  of  calico 
off*  a  piece  thtn  in  the  iirsr  bleaching  lic;uor,  and  which  had  had  one  boil 
in  potakh ;  it  whs  hull,  and  on  trying  it  with  marine  acid  and  prussiate  of 
jvjtash  it  became  blue;  -a  coiivincmg  proof  th:U  iron  was  present.  The 
following  expciiincnis  aUo  were  made  in  the  presence  of  Mr.  Hiegins^' 
and  his  very  respecioblc  operating  ptipils,  in  the  elaboratory  of  the 
Dubiin  Society.  Six  ounces  of  unbledchcd  calico  was  burned  to  cinder 
ID  a  crucible;  digested  it  with  marine  acid,  and  filtered  it;  poured  pnis« 
siatc  of  potash  on  the  solution,  and  found  a  copious  precipitation  of  pnis* 
»iate  of  iron  {  filtered  the  liquor,*  having  previously  weighed  the  filter 
(45£i^i"^)*,3°4  ^Qund  when  dry  i(  had  reuined  eight  grains  of  the 
prussiate  of  iron. 

Six  ounces  of  linen,  treated  in  the  same  manner,  produced  six  grain* 
of  prussittr  of  iron. 
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4rab  colour:  it  was  then  dyed  in  madder^  which  brouehtit 
to  a  deep  purple;  and  on  bleaching  it  for  a  fortnight^  I 
found  the  colour  as  pennanent  as  if  a  solution  of  iron 
(iron-liquor),  or  sulphate  of  iron  (copperas),  had  been  used 
as  a  mordant,  but  more  muddy. 

I  was  then  satisfied  that  a  considerable  quantity  of  iroilr 
was  present,  not  only  in  the  raw  material*  of  cotton,  but  in 
consequence  of  some  weavers  making  or  allowing  their 
dressing  to  remain  in  iron  pots,  which  they  generally  call 
sowings  in  Ireland,  and  sowlings  in  Lancashire, 

The  dressing  is  nearly  the  same  in  both  countries,  as  it 
consists  of  the  farina  (flour)  of  wheat,  oats,  or  potatoesj^ 
and,  when  sour,  is  capable  of  dissolving  iron.  This,  is  weU 
known  from  iron  liquor  used  by  calico  printers  being 
made  with  vegetable  acid,  in  which  they  put  iron  hoops  ^ 
This  iron  liquor  is  the  mordant  for  black  and  purple,  and  is 
dyed  in  logwood  or  madder;  and  when,  in  oonsequence  of 
accident  in  printing,  it  is  necessary  to  discharge  the  black 
or  purple  colour  before  they  are  dyed,  if  recourse  is  had  to 
oxygenated  muriatic  acid,  an  iron  mould  is  produced,  that 
is,  the  colour  becomes  buff  or  gold ;  but  use  sulphuric  or 
marine  acid^  and  the  colour  is  discbai^d.  I  have  men^ 
tioned  this  circumstance  for  the  purpose  of  showing  why 
some  pieces  assume  a  much  deeper  buff  than  others,  wheix 
put  into  the  oxygenated  muriatic  acid,  as  the  quantity  of 
iron  put  on  the  warp  by  the  weavers  will  depend  on  their 
using  or  not  using  iron  pots,  the  strength  pf  the  acid  of 
their  dressing,  the  rust  or  cleanness  of  their  pot,  and  con-, 
sequently  the  quantity  of  iron  it  holds  in  solution. 

The  experiment  however,  before  mentioned^  induced  me 
to  take  100  pieces  which  had  been  once  boiled  in  potasl\ 
and  washed,  and  immerse  them  in  sulphuric  acid  (bleachers, 
sours),  and  after  remaining  about  12  hours  they  were 
washed,  and  again  boiled  in  potash. 

After  being  washed  and  without  being  put  on  the  bleach- 
green,  they  were  put  into  the  oxygenated  muriatic  acid  for 
the  usual  time  (about  12  hours),  and  came  out  perfectly 
free  from  any  buff  appearance ;  which  convinced  me,  as  it 
must  every  one  who  knows  its  use,  that  the  sulphuric  acid 
had  divested  them  of  iron,  and  consequently  had  left  none 
to  be  oxidated  by  the  oxygenated  muriatic  acid,  or  the 
oxygen  of  the  atmosphere.  They  were  again  boiled  and 
immersed  in  the  bleaching  liquor  alternately,  until  they  had 
six  boils,  and  live  bicachmg  liquors;  and  on  the  seventh 
day,  without  being  put  on  the  grass,  they  were  the  whitest 
and  strongest  pieces  I  had  ever  seen :  and  during  tlic  pro- 
cess appeared  uncommonly  clear  5   for  after  the  fourth  ooil 
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they  were  sufficiently  white  for  every  purpose  except  print- 
ing. More  than  5000  pieces  have  been  bleached  at  my 
works  (at  White  House^  near  Belfast)  in  the  same  manner^ 
without  any  appearance  whatever  of  bulT^  as  before  men- 
tioned :  only  half  the  usual  quantity  of  oxygenated  muriatic 
acid  has  been  used;  the  receiver  aifording  sufficient  for 
seven  to  eight  parcels  of  calicoes^  which  tefore  was  only 
equal  to  three  or  four — So  much  less  was  required  to  bring 
the  liquor  in  the  kieve  to  its  usual  stren^h^  (which  was 
ascertained  by  the  test  of  solution  of  indigo  in  sulphuric 
acid,)  and  so  little  had  the  liquor  been  exhausted  by  oxidat- 
ing the  iron  in  the  cloth,  &c.  in  lieu  of  acting  on  the  co- 
louring part. 

It  has  been  long  known,  and  as  long  lamented  by  the 
calico  printers,  that  yellow  stsuns  have  appeared  after  the 
printed  pieces  have  been  dyed,  and  that  such  stains  cannot 
be  bleached  out  without  reducing  and  materially  injuring 
the  colours.  Prior  to  the  commencement  of  the  process  I 
have  described  (I  mean,  the  use  of  sours  previous  to  the 
ploth  being  exposed  to  the  oxygen  of  the  atmosphere,  by 
being  spr^  on  the  field,  or  immersed  in  the  oxygenated 
muriatic  acid)  a  considerable  quantity  of  calicoes  had  those 
9tains ;  but  I  am  happy  to  state,  that  on  dyeing  in  the  same 
parcels^  and  the  same  coppers,  pieces  of  the  ola  process,  and 
pieces  of  the  new,  the  latter  were  perfectly  clear,  and  the 
first  stained. 

This  defect .  continued  as  long  as  any  of  the  old  bleach 
remained,  but  with  them  stains  entirely  disappeared.  The 
new  bleach  were  perfectly  clear,  by  lying  two  or  three  days 
on  the  grass,  after  dyeing :  the  old  not  m  as  many  weeks.  . 

It  is  unnecessary  to  say  to  men  of  practice  and  science, 
that  the  same  process  of  Ineaching  is  applicable  to  linen  and 
to  cotton,  linen  requiring  only  a  stronger  process  and  more 
time,  or  that  iron  oxidated  and  iron  moulds  are  the  same; 
and  that  the  quality  of  cloth  is  in  consequence  injured,  as 
they  are  generatecl  by  combustion  in  consequence  of  the 
union  of  oxygen  gas :  hence  the  quantity  of  bucks  (rotten 
Unens)  and  hnen$  also  resuming  a  yellow  hue  after  being 
bleached  and  exposed  tq  the  air,  \\  hich  acts  on  the  iron  re« 
maining  in  the  cloth, 

The  eye  of  the  scientific  mind  will  discover  at  the  first 
glance,  that  a  solution  of  sulphuric  acid  will  take  up  or  dis- 
solve iron  in  the  cloth,  and  render  it  miscible,  or  soluble  in 
water,  if  applied  previous  to  its  becoming  an  oxide. 

Let  us  then  look  at  what  the  bleacher  has  to  contend 
with  and  to  eradicate :  and  it  will  be  found  he  has  the  resin 
pr  colouring  matter  of  the  flax  or  cotton^  iron,  and  the 
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weaver's  dressing  as  before  mentioned ;  to  which  may  h€ 
added  a  little  butter  or  tallow.  An  addition  of  the  last  articto 
stakes  place  by  the  dropping  of  the  candles  during  the  winter. 

The  first  object  then  is  to  divest  the  cloth  of  the  sowings. 
This  is  done  by  steeping  in  water,  summer  heat  (76^  of 
Fahrenheit),  ana  washing. 

The  second  is  to  dissolve  the  grease  applied  by  the 
weaver,  and  some  of  the  resinous  part.  This  is  done  by  a 
boil  or  buck  in  alkali,  and  washing. 

The  third  is  to  divest  the  cloth  of  iron ;  which  is  most 
effectually  done  by  steeping  in  sours  for  10  or  12  hours, 
and  washing  immediately. 

After  another  boil,  the  bleacher  may  proceed  as  before 
mentioned  5  or  proceed  in  any  other  manner  his  experience 
or  opinion  may  direct-^— as  he  will  derive  all  the  advantages 
stated  to  result  from  the  use  of  sours  previous  to  exposure 
to  air  or  bleaching  liquor :  let  his  after-process  be  any  one 
of  those  now  in  use, 

But  I  by  all  means  advise  him  to  throw  his  cloth  loose 
into  the  steeping-kieve,  fiimace,  sours,  and  bleaching  li- 
quor, during  the  early  part  of  the  process,  so  that  the  cloth 
may  be  equally  acted' upon ;  by  which  means  he  will  avoid 
those  dark  clouds  which  must  always  appear  when  the  cloth 
has  been  kept  in  the  bartd  during  the  above  processes. 

Those  who  use  the  rope-net  and  crane  (and  every  one. 
ought  to  use  them)  will  find  no  additional  trouble,  and  will, 
be  much  pleased  with  the  evenness  of  the  pieces. 

Let  the  first  sour  be  strong,  and  wash  well :  the  other 
sours  may  be  continued  in  the  usual  stages  of  bleaching, 
using  one  less  in  consequence  of  the  previous  sour*. 

The  strength  of  the  boils  should  be  proportioned  to  the 
quantity  of  resin  or  colouring  matter  of  the  cldth ;  conse-* 
quently  the  first  should  be  the  strongest,  as  the  resin  or  co- 
louring matter  of  the  cloth  is  capable  of  saturating  a  greater 
quantity  of  alkali  than  it  is  afterwards:  and  it  should  oe  re- 
collected that  the  cloth  possesses,  in  the  first  instance,  the 
grease  of  the  weaver's  dressing,  which,  by  uniting  with  the 
alkali,  becomes  saponaceous  (soapy),  and  is  in  consequence 
easily  washed  off. 

The  alkaline  hydrometer  should  by  all  means  be  used  by 
the  bleachers  to  ascertain  the  strength  of^ their  leys:  they 
will  in  a  moment  see  the  number  of  ounces  of  alkali  to  a 
gallon,  and  can  by  a  simple  tablet  s^  how  many  gallons 
^e  necessary,  so  as  to  give  them  a  certain  weight  to  each 

•  Muriatic  is  preferable  to  fulphurfous  acid,  especially  for  the  «ftcr- 
sours»  as  it  possesses  the  power  of  dissolvip^  oxides  of  iron  Jrou  moulds), 
t  See  the  table,  p.  39> 
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'(>iece,  aAd  which  should  always  be  proportioned  to  the 
thickness  of  the  cloth^  and^  as  before  mentioned^  to  the 
quantity  of  colouring  matter  to  be  dissolved. 

Those  who  use  the  bleaching  liquor^  either  early  or  late 
in  the  process^  should  immerse  or  steep  the  cloth  in  it  after 
it  had  been  boiled  and  washed^  but  never  to  put  the  cloth 
from  the  field  into  it,  as  they  will  find^  as  I  have  done^  that 
the  quality  will  be  destroyed. 

I  have  likewise  found  that  cloth^  either  linen  or  cotton, 
neither  stiffens  with  the  callender  or  beetlins^  if  dried  after 
being  only  washed  out  of  the  bleaching  liquor;  it  must 
therefore  be  boiled  in  water  or  ashes :  if  the  latter,  it  ought 
to  be  put  on  the  grass  for  a  few  days  previous  to  finishing; 
and  I  ddvise  the  nnen  bledch^ts  to  give  at  least  one  boil  m 
ashes  after  the  last  bleaching  liquor,  not  only  to  prevent  the 
cloth  being  soft  or  slack  after  finishings  but  as  the  best 
means  of  preventing  mildews  (so  much  complained  of)  by 
tlie  attraction  of  moisture* 

If  any  further  proof  was  necessary  to  confirm  what  has 
been  before  stated  rdative  to  the  utility  of  early  souring,  it 
will  every  day  be  found  in  the  proems  of  dippmg  or  dyeing 
china  blue,  which  is  pertbrmed  by  alternate  immersion  in  a 
solution  of  lime  or  ashes  and  sulphate  of  iron  (copperas), 
by  which  the  iron  is  precipitated  un  the  cloth ;  it  is  easily 
removed  by  unmediate  souring  :  but  if  the  cloth  is  exposed 
for  some  time  to  the  air,  the  iron  cannot  be  dissolved  with- 
out injury  to  the  texture  or  fibres,  and  the  colour* 

I  therefore  entreat  the  bleachers  of  linen,  calico,  or 
muslin)  will  try  the  effects  of  souring  after  the  first  boil,  in 
the  manner  before  mentioned;  and  after  the  second  boil 
that  they  will  pursue  such  process  as  they  have  most  im- 
proved on  (either  bleachinjg  on  the  field  entirely,  or  the  al- 
ternate process  of  bleaching  on  the  field  after  a  few  boils, 
and  then  using  the  bleaching  liquor  with  lime  or  ashes,  in 
their  receivers) :  this  will  most  efTectually  enable  them  to 
compare  the  relative  progress,  8cc*,  and  which  will  be  very 
Dbvious  in  favour  of  earjy  souring* 

In  a  conversation  a  few  davs  ago  witli  Mr.  Whiteman, 
of  Lisburn,  on  the  subject  of  bleaching,  he  told  me  that  his 
muslins  had  the  buff  appearance  I  had  described,  not  only 
in  the  process  of  blea.ching,  but  that  he  had  then  some  un- 
saleable, even  at  a  loss  of  10  per  cent.,  in  consequence  of 
that  buff  or  muddy  appearance,  a  specimen  of  which  he 
gave  me,  and  in  which  a  considerable  quantity  of  prussiate 
of  iron  has  been  found. . 

The  muslins,  calicoes,  and  linens,  bought  in  the  white  for 
printing  at  my  works,  are  generally  stained  and  bad  whites 
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after  printing  and  dyeing.  Those  bleached  aft^r  the  tiae  tst 
tours,  aa  desGribed,  are  always  free  from  stains,  and  very 
clear  whites* 

I  am  very  happy  to  have  it  in  my  power  to  add  the  fol-* 
lowing  very  respectable  scientific  authorities  in  favour  of 
my  practice^  &c.  to  whom  I  communicated  the  result,  viz^ 
•— Wm.  Hiegins,  Esq.  M.R.  I*  A.  ProfessOr  of  Chemistry, 
&c.  Richara  Kirwan,  Esq.  F.  R.  S.  M.  R«  I.  A.  &cc.  and  to 
James  M'Donald>  Esq.  M.  D.  &c.  Belfast,  who  has  at-*^ 
tended  the  process  at  my  works,  and  whose  Report  is  ber 
ibre  the  Linen  Board* 


On  Soapy  suhstitutedfor  Bran  in  Bleachingt    By  the  same* 

The  legislatures  of  Great  Britain  and  Ireland  have  adopted 
wise  and  salutary  measures  for  increasing  the  quantity  of 
food,  by  offering  bounties  on  importation ;  they  have  like^ 
wise  lessened  its  consumption  by  stopping  the  distilleries* 
It  becomes  then  the  indispensable  duty  6t  all,  especially  in 
periods  such  as  the  present,  to  avoid  the  smcdlest  waste  or 
misapplication  of  food.  Bran^  if  given  to  horses,  saves 
com ;  if  to  homed  cattle,  it  produces  milk,  butter,  or  beef; 
but  when  used  by  calico  printers,  it  is  worse  than  throwing 
it  away ;  for  in  most  cases  it  is  not  only  unnecessary  ana 
expensive,  but  injurious*  There  is  still  a  stronger  reason 
for  avoiding  the  waste  of  it,  on  which  at  present  it  is  better 
to  be  silent.  Prejudice,  therefore,  will  give  place  to  public 
good,  and  the  calico  printers  may  rely  on  the  following  pro-^ 
cess,  as  it  has  been  practised  for  more  than  a  vear  by  a 
house  of  long  experience  and  proficiency  in  that  ousiness* 

Let  six  or  seven  pounds  of  black  or  soft  soap  be  well 
dissolved  in  hot  water;  pour  about  two'^thirds  of  the  above 
into  a  copper  of  hot  water  (180  to  190°  of  Fahrenheit): 
when  the  calicoes  or  muslins  which  have  been  dyed  in  mad*' 
der  are  washed  as  for  branning,  give  them  five  or  six  end» 
over  the  wince,  taking  only  three  pieces  of  calico  or  six  of 
muslin  at  a  time,  that  they  may  be  even.  Renew  your  cop- 
per with  the  remainder  o^  the  soap,  and  through  one  cop- 
per may  be  done  twenty-seven  or  thirty  calicoes,  and  about 
double  the  number  of  muslins.  Let  them  be  washed  as 
after  bran,  and  pinned  on  the  grass  :  if  the  cloth  has  been 
well  bleached,  musfins  will  be  white,  on  an  average,  in  two 
days,  calicoes  in  four.  The  colours  will  have  a  much  finer 
hue  than  by  the  use  of  bran. 

N.  B.  Soap  has  been  used  for  taking  out  stains,  bat  hf 
branning  berore  soaping  the  stain  has  been  more  fixed: 
therefore  bran  should  not  be  ased« 

A  Tablb 


C  w  ] 

A  ITaMus  asiiertwung  the  Quaatity 
according  to  the  Hydrometer^  for 


of  Ashes  to  be  usedj 
100  Pieces  of  Qoth. 


t^M.  narked  k^ 

G«lton(    to   be  Galloiu    to   kc 

CiiicM  n  kt 

CaUoiu    to    be 
wed  for  a  3 
OB.  boil. 

Callont  to  be 

the  hTdiosc- 

tucd  for   a  (>.  Mcd  lor    •  5 

•M<  ibc   •  « 

titod  far  a  t 

ler. 

«•.    kofl.            e».  baU. 

o>.  boll. 

OB.  boil. 

8 

75 

6si 

50 

374 

*5, 

H 

70* 

58| 

47 

35* 

»34 

9 

6bi 

55* 

44i 

33 

»« 

9i 

63 

5«« 

4>* 

314 

21 

to 

60 

SO 

40 

30 

20 

toi 

57 

47& 

38 

28i 

19 

ti 

54I 

45 

36 

»7 

18 

Hi 

5>4 

41 

34i 

26* 

.7* 

11 

50 

41*    . 

33 

*5 

164 

»i 

48 

40 

3s 

»4 

16 

IJ 

4« 

J8 

JoJ 

as* 

»5f 

>3i 

44i 

S64 

*9* 

"* 

«4* 

>4 

4^ 

35. 

»«* 

21 

14. 

I4i 

4ii 

•34* 

*7i 

so§ 

«3f 

15 

40 

3i| 

s6i 

20^ 

«3. 

»5i 

39 

3s 

«5« 

'94 

i»l 

16 

37i 

3ii 

»5 

»8| 

1^4 

>H 

3b* 
35* 

3«i 

»4* 

'8* 

IS 

«7 

*>, 

«3« 

174 

;;} 

.     «74 

34i 

»84 

22^ 

17 

x8 

33t 

«74 

ssj 

165 

xt 

i8§ 

3^ 

»6* 

»«i 

t6 

io# 

■9 

34 

a6* 

21 

isl 

«o4 

«94 

30| 

•54 

soj 

«5* 

»o* 

90 

30 

«5 

20 

«5 

10 

«oJ 

^9i 

»4t 

»»i 

'44 

9I  ' 

21 

2  8| 

»3l 

>9 

»4t 

9f 

*»i 

«7* 

»3. 

»»i 

'3* 

9* 

1» 

*7* 

»i 

«»* 

m 

9- 

»4 

«6| 

»i* 

»7i 

'H 

8* 

as 

26 

»l* 

«7i 

13 

H 

*3i 

^54 

SI 

'I* 

.S| 

>4 

•4 

soi 

»«4 

'«§ 

H 

»4§ 
»5 

»4 

10* 

so 

16 
16 

12 

s 

s 

•54 

»3J 

19* 

«54 

"* 

•7f 

26 

»3 

iSi 

'5i 

"4 

7I 

26} 

221 

i8i 

»5* 

"* 

74 

»7 

22 

18 

«S 

11 

74 

*7i 

»if 

17* 

»4§ 

.0| 

7i 

ftS 

•4 

I7| 

14* 

10^ 

7 

9t84 

2 

21 

•7i 

»4 

»oj 

7 

2V 

»0i 

17 

Hi 

10^ 

^! 

29i 

201 

i6i 

>3i 

10 

6* 

30 

20 

i6i 

»3* 

le 

64 

soi 

''4 

i6« 

»J 

91 

t 

n 

s 

«9* 

I5« 

"♦ 

.'f 

6i 

3ii 

19 

I5i 

«»4 

'  9* 

t\ 

3* 

«H 

«5* 

< 

:;4 

94 

1 

VI.  or 

40     ) 

.VI.  Q^  ike  Herring  TUhery.  Translated  from  an  £ss^ 
in  Dutch  J  entitled  "  Beschryving  van  de  Haringvis- 
schciyc*/' 

JL  he  herring  inhabits  the  Northern  seas^  and  probably 
ainidst  the  great  Ice  islands,  spawns  in  the  months  of  Au* 
gust  and  Septenlber^  and  multiplies  so  astonishingly,  that 
notwithstanoing  the  great  destruction  of  them  by  the  fish 
of  prey  and  men,  the  species  is  not  sensibly  dimioished. 
The  herring  belongs  to  that  class  which  emigrate.  They 
make  their  appearance  yearly  in  prodigious  numbers.  The 
great  shoal,  in  its  progress  from  the  North,  divides  into  two 
principal  branches;  the  right  wing  goes  westward,  falls 
towards  the  coasts  of  Iceland  in  the  month  of  March ;  the 
left  inclines  to  the  eastward.  These  two  grand  divisions 
are  afterwards  split  into  several  subdivisions :  some  bend 
their  course  towards  Newfoundland,  others  towards  the 
coasts  of  Norway,  and  partly  fall  into  the  Baltic  through 
the. Sound;  while  another  part  turns  the  north  point  of 
Shetland,  where  it  stretches  along  the  coast,  until  it  joins 
the  division  (tlirough  the  Belt)  which  entered  the  Baltic. 
They  separate  again,  to  cover  the  coasts  of  Holstein^  the 
Texel,  the  Zuiderzee,  &c. 

The  westerly  colunm,  or  right  wing,  which  is  also  the 
greater,  goes  on  straight  forward  towards  the  Orcades  (where 
the  Dutch  fishers  impatietitly  lie  in  wait  for  them),  and 
from  thence  to  Scotland,  where  they  again  separate,  one 
wing  steering  by  the  coast  of  Holland,  England,  and  France, 
the  other  taking  the  route  of  Ireland.  After  passing  all 
these  islands,  they  again  meet,  and  form  into  a  column, 
which  stretches  along  the  Atlantic  ocean  and  disappears. 
But  what  justly  challenges  our  admiration  is,  that  after  se* 
parating  into  so  many  different  branches,  they  know  how 
to  rally  iheir  scattered  squadrons,  and  find  the  way  back  to 
their  native  abode.  The  time  of  meeting,  and  the  place  of 
rendezvous,  are  settled,  so  that  after  the  general  retreat  not 
one  straggler  is  to  be  met  with  in  tlicse  seas. 

How  rcguljir  soever  the  period  of  yearly  emigration  ap- 
pears, it  is  not  free  from  anomalies.  It  may  appear  sur- 
prising that  these  animals,  who  are  secured  from  the  perse- 
cution of  their  enemies,  in  the  unfathomable  depths  of  the 
Northern  ocean,  by  an  impregnable  rampart  of  ice,  should 
forsake  their  safe  retreat  yearly,  in  myriaas,  exposed  on  our 
coasts  to  great  and  ii;navoidable  havoc.     Is  it  not  a  striking 

*  From  die  TranJaSions  cj  tbi  Dublin  Sdcieij^  vol.  i.  part  i. 

instance 


(ffthe  Herring  Fishery.  41 

inMnce  of  the  goodness  of  cKvine  providence,  to  draw  thil 
prodigious  swarm  of  useAil  fish  into  our  nets?  This  expla- 
nation, however  pious,  affords  little  light  to  the  natural 
historian,  who  may  be  inclined  to  ask :  Since  divine  provi- 
ideace  is  so  gracious  in  thiis  resect,  why  does  it  not  send  us 
A  troop  of  whales  to  furnish  us  with  train  oil  at  less  labour 
and  cost  than  we  can  now  procure  it?  The  celebrated 
burgomaster  of  Hamburg,  Mr.  Anderson,  is  of  opinion, 
that  the  emigration  of  herrings  is  owing  to  the  oveHiow  of 
young  ones^  who,  not  finding  sufficient  room,  in  their  old 
•nabitations,  sally  out  in  quest  of  new  settlements,  as  so 
many  colonies.  This  opinion  does  not  at  all  account  for 
the  phaenomenon.  How  can  periodical  emigrations,  al- 
ways taking  place  at  stated  seasons,  proceed  from  so  uncer- 
tain a  cause  as  the  mere  accident  of  an  overflowing  popu- 
lation? 

.    How  will  this  hypothesis  account  for  the  constant  ad- 
herence to  the  same  track,  the  separation  and  reunion  of 
the  0iain  body,    at  stated  places  and  at  stated  times? 
Whereas  mere  want  of  room  would  drive  them  indiscrimi*- 
tiately  towards  any  or  all  places.     3dly,  So  far  from  being 
the  effect  of  excessive  multiplication,   it  seems  to  be  the 
motive  of  it.    They  are  not  the  only  species  which  under- 
goes long  voyages  for  the  sake  of  propagation.   Many  birds 
of  passage,  such  as  the  woodcock,  wild-goose^  &c.  do  the 
same.     In  fact,  the  herrings  multiply  more  on  the  route 
than  they  do  before  it ;  we  Icnow  that  many  kinds  of  fish 
leave  the  sea,  and  seek  the  rivers  to  deposit  their  spawn :  so 
that  one  very  probable  cause  of  the  emigration  is,  the  in- 
stinct of  emigration;  the' second,  the  plenty  of  food  which 
the  quickening  influence  of  spring  prepares,  by  the  swarms 
of  insects  and  flies.     The  king  or  leader  of  herrings  is 
much  larger  than  the  common,  being  two  feet  long ;  fishers 
think  it  criminal  to  destroy  it  j  the  whole  column  follows* 
.  and  observes  his  motions.  '  In  a  streight  they  contract,  in 
an  open  sea  they  expand  their  order  of  march  with  admi- 
rable dexterity,  without  slackening  their  pace.     They  live 
OQ  small  fishes  and  young  crabs,  as  appears  from  their 
jaws  being  furnished  with  teeth.    Lewenhoeck  found  in  the 
i»tomach  of  a  herring  the  indigested  remains  of  a  little  fish. 

To  form  some  conception  of  the  innumerable  multitude 
of  herrings  that  fill  the  seas,  extending  more  than  tl^fe 
breadth  of  England,  and  Ireland  together,  and  in  order  to 
give  a  clear  insight  into  this  profitable  branch  of  trade,  we 
shall  first  treat  of  the  ships  and  implements  used  in  the  fish- 
eiy :  2dly,  of  the  time  imd  manner  of  taking  them : .  sdly, 
oi  the  regulations  and  right  of  carrying  on  the  fishery,  the 

gutting. 
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and  Irdand,  being  of  an  inferior  quality,  are  leM  fit  for 
preservation  or  salting ;  for  which  reason  it  is  forbidden  b^ 
an  ordinance,  dated  16^^  to  take  anv  berriras  at  the  fore-^ 
mentioned  places.  Among  the  r^ulations  that  hare  been* 
made  for  the  support  of  the  herring  fishery^  the  following 
are  the  principal  ones. 

The  appointment  of  a  heanneester,  or  overseer,  at  aQ 
the  landing  places  where  herrings  are  btought  in,  to  take 
strict  care  that  the  herrings  shomd  get  a  second  asdting  and 
packing :  to  him  is  also  intrusted  the  inspection  of  the  salt 
luid  coopers'  work,  or  barrels  in  which  they  are  packed* 
Their  province  is  in  a  special  ma^nner  to  prevent  foreign 
herrings  being  mixed  with  our  own  (in  case  any  fore^n 
cai^oes  arrive),  and  to  have  the  barrel  branded  with  such 
marks  as  may  prevent  a  mistake  on  this  head,  that  on? 
trade  may  not  suffer  from  the  quality  oi  such  fish. 

Sdly. — He  is  to  take  care  that  all  damaged  herrings  or  of 
bad  quality,  e.  g.  sncb  as  take  sick  after  naving  east  their 
fry,  or  on  the  eve  of  doin^  it,  in  a  word,  immerehantablcj^ 
be  thrown  aside  in  the  packing,  lest  such  bad  fish  corrupt 
the  sound,  or  give  them  a  bad  flavour.  Hiat,  moreover, 
the  fish  be  properly  salted  and  packed<^-^dly.  That  the 
masters  and  crew  of  ane  buss  do  not  put  any  hindrance  in 
the  way  of  another.  In  case  they  were  unlucky,  or  could 
not  succeed  where  they  had  cast  nets,  they  must  not  it^. 
move  to  the  eround  of  others  to  disturb  their  operations^ 
nor  damage  their  nets,  boats,  or  other  impleinents :  in  case 
they  do,  they  must  make  good  the  damage*  No  buss  em*:* 
ployed  in  the  fishery  can  be  sold  to  foreigners,  or  hired  out 
to  diem  for  the  purposes  of  fishing.  4thly. — That  the  said 
overseer  do  inspect  all  the  barrels  before  they  are  taken  on 
board  the  busses,  reject  such  as  shall  appear  unfit,  and 
mark  such  as  he  approves  with  the  name  of  the  cooper,  and 
bis  place  of  residence ;  after  having  examined  the  quality 
of  the  timber,  construction,  hoops,  &c.  &c.  bi\A\\ — He 
shall  not  suffer  any  buss  out  on  the  fishery  before  tne  S4th 
of  June,  and  he  shall  require  a  declaration  upon  oath,  be- 
fore any  of  the  herrings  are  landed,  that  there  ^re  none 
abroad  taken  before  that  period. 

fithly. — ^He  must  take  care  that  in  salting  herring  a  di- 
stinction should  be  made.  Thus,  for  example,  the  herrings 
taken  between  St.  John's  and  St.  James's  day  shall  be 
salted  with  coarse  and  chosen  salt.  Those  taken  from  St. 
James's  day  to  the  14th  of  September  must  be  packed  up 
with  the  best  fine  salt.  No  herrings  can  be  packed  except 
such  as  are  uken  from  the  14th  of  July  ta  the  Ist  of  Janu- 
ary. 
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ta  177^9  the  number  of  vess^  sent  out  amounted  to. 
\65,  and  in  1776  to  176.  From  this  brief  exposition  of 
the  number  of  vessels  employed  in  the  fishery^  it  appears 
that  a  gveat  decline  has  taken  place  since  the  year  1601, 
when  ISOO  vessels  were  sent  out  yearly  from  the  United 
Provinces.    The  cause  of  this  decline  seems  to  be,  the 

freater  attention  which  other  nations  pay  to  this  branch  of 
shery^  It  remains,  however,  certain,  that  the  Dutch  me- 
thod of  curinc  is  superior  to  that  of  their  neighbours.  The 
diminution  of  trade  was  necessarily  accompanied  by  a  pro- 
portional diminution  of  natioiuil  profit;  formerly  thousands 
were  supported  by  this  branch  who  are  now  out  of  employ- 
ment. Government  omitted  nothing  that  could  revive  this 
declining  braj[K^h  of  trade*  Thus^  oa  the  IQth  of  May  1 775 
the  govfirament  offered  a  premium  of  five  hundred  florins 
/or  any  ship  which  should  be  employed  two  years  succes*^ 
lively  m  the  herring  fishery,  and  for  the  second  two  years 
four  hundnsd  florins :  yet  some  abuses  happened  in  Gonse«- 
quence;  for  some,  having  got  the  premiums,  discontinued 
to  send  out  their  vessels.  As  the  selling  prices  of  herrings 
vary  with  the  season  and  plenty,  it  is  scarce  possible  to  as-* 
certain  with  exactness  the  profits  of  one  voyage.  We  shal^ 
however,  attempt  an  average  account,  from  which  it  wiU 
appear  that  the  herring  fishery  is  worthy  of  every  encou* 
ragement,  as  a  branch  of  industry  highly  advantageous  to 
the  community.  A  buss  of  thirty-two  lasts,  fitted  out  for 
three  voyages,  costs,  as  we  already  observed,  between  six* 
teen  and  seventeen  thousand  florins ;  each  last  of  herrings 
contains  twdve  tons,  and  each  ton  about  eight  hundred 
herrings :  the  whole  lading  then  of  the  buss  amounts  to 
about  380  tons ;  and  if  each  herring  be  estimated  at  half  a 
stiver  (i.  e.  twenty  florins  the  ton),  the  amount  will  be 
7600  florins,  which  multiplied  by  three  voyages  yields  a 
sum  total  of  22,800 ;  from  which  17000  florins  being  de- 
ducted for  prime  cost,  a  surplus  remains  of  5800  florins  for 
each  buss,  all  net  profit : 

Which  multiplied  by  160,  the  number  of  busses  yearly 
sent  out  to  the  fishery,  yidds  little  short  of  a  million  of 
florins. 

Let  us  in  the  second  place  examine,  with  what  instru- 
ments, and  after  what  manner,  this  amazing  quantity  of 
herrings  is  taken  as  soon  as  the  busses  are  all  assembled. 
They  take  their  course  from  Shetland,  N.  N.  £.  and  cast 
the  nets  off  Fairhill  on  St.  John's  night,  the  23th  of  June, 
after  midnight.  The  fishery  is  always  carried  on  at  night, 
as  well  to  oDviate  the  inconvenience  of  the  fish  discovering 

the 
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the  nets^  as  also  to  entice  them  by  the  light  of  the  lanfenii^/ 
of  which  they  are  fond^  and  towards  which  they  maki/ 
Mr.  Spon,  in  his  Travels  through  Italy,  makes  mention  of  a 
similar  artifice  used  by  the  fishers'on  the  coast  of  Dalmatia  ; 
they  carry  lanterns  in  order  to  entice  the  sardines^  which  are 
there  in  great  abundance. 

The  nets  are  very  long,  consisting  of  fifty  or  sixty  webs, 
fortified  with  narrow  net  meshes,  in  order  that  the  herring 
may  be  entangled  by  his  gills.  The  mouth  of  the  net  may 
be  fortified  widi  good  hemp,  or  strong  Persian  silk,  as  being 
more  durable  than  hemp,  being  capable  of  holding  good 
three  years  i  moreover  they  are  tanned,  or  coloured  orown 
with  smoke^  that  they  may  be  the  less  perceptible  by  the 
fish*  The  nets  are  thrown  out  at  sun^set,  oetwixt  two 
busses,  which^  on  account  of  their  size,  require  much  time 
and  labour*  They  are  lastened,  and  buoyed  up  with  casks 
to  prevent  sinking,  which  serve  as  a  distihraishing  mark> 
and  also,  by  reason  of  their  weight,  instead  of  an  anchor. 
To  prevent  them  irom  getting  entangled  in  one  another, 
the  Dusses  should  be  so  arranged  that  each  may  preserve  its 
nets  free*  During  night  the  fishes  run  into  the  nets  spread 
out  for  themi  and  about  five  or  six  in  the  morning  they  are 
hauled  up.  This  labour  will  give  full  employment  for 
three  hours,  as  the  take  is  commonly  from  three  to  ten 
lasts,  and  sometimes  even  fourteen  lasts.  The  day  is  taken 
up  in  dressing  the  fish :  they  begin  the  operation  by  cutting 
out  the  gills,  as  those  parts  are  liable  to  speedy  putrefaction : 
they  are  then  put  into  barrels  and  salted :  all  tiiat  are  taken 
unaer  five  lasts  are  thus  prepared  for  the  market.  The 
overplus,  which  they  call  stabers,  are  also  gilled,  lightly 
salted,  and  thrown  into  boats  to  be  sent  ashore  after  the 
first  salting.  The  herrings  are  left  on  deck  throughout  the 
following  night.  On  the  second  m'oming  they  are  pro* 
perly  packed,  and  the  barrels,  being  filled  up,  are  plac^  iit 
the  nold«  In  the  beginning  a  part  of  the  take  is  sent  ashore 
in  the  lighters  called  jaagers.  When  the  herrings  are  fully 
cured,  the  buss  herself  goes  towards  land,  discharges  her 
freight,  and  lays  in  provision  for  a  second  expedition.  As 
experience  has  taught^  that  herrings  caught  at  certain  sea«> 
sons  keep  longest  and  are  best  for  use,  the  time  for  begin- 
ning the  fishery  is  fixed  by  law.  Before  the  S3tli  of  June, 
all  masters  of  fishing  smacks,  previous  to  their  departure 
from  Holland,  are  botmd  over  not  to  trespass  this  ordinance, 
and  at  their  return  are  obliged  to  declare  upon  oath,  that 
they  have  not,  by  their  own  deeds  or  by  the  ministry  of 
others,  contravened  the  law.   Testimomals  of  this  are  given 

to 
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to  each  ship^  marked  with  the  place  of  destination^  to  the 
end  that  none  be  deceived,  or  the  trade  suffer  by  improper 
goods.  The  place  of  the  fishery  changes  with  tnc  seasons* 
From  St.  John's  to  St.  James's,  i.  e.  from  the  24th  of 
June  to  the  85th  of  July,  the  seat  of  the  fishery  is  between 
Fairhill  and  Shetland ;  during  this  period  herrings  of  the 
best  quality  are  taken :  from  St.  James's  day  to  the  14th  of 
September,  the  pursuit  is  carried  on  to  the  north  of  Soot-* 
land,  and  from  thence  to  the  25th  of  November,  along  the 
coasts  of  Yarmouth  and  Norfolk.  All  the  herrings  taken 
the  first  three  weeks  after  the  25th  of  June  are  cured 
and  packed  up  together,  unsoned,  and  sent  to  Holland 
by  swift-sailin£  vessels  called  jaagers,  after  which  all 
t^e  herrings  t^en  are  carefully  sorted  and  separated  into 
thr^  (livisions :  maatijes  herrings,  full,  and  shott^n  her- 
rings, which  are  all  separately  cured  and  packed  up  in  di^ 
^inct  bamls. 

In  the  maatijes  herrings  is  found  neither  roe  nor  milt* 
They  are  very  tat  and  palatable,  but  do  not  keep  well.  Full 
herrmgs  ar^  tliose  that  are  full  of  milt  or  roe,  and  in  their 
most  perfect  state :  this  sort  is  fittest  for  market  and  pre- 
fiervatioQ^  The  third  sort  consists  of  such  as  having 
c^t  tKeir  spawQ  or  roe  are  spent,  or  are  on  the  point  ot 
spending :  this  last  sort  is  inferior  in  quality^  and  cannot  be 
kept  sp  long  as  the  former,  or  fiiU  herrings. 

The  lading  of  the  busses  on  their  return  to  Holland  con-> 
9i8ts  of  those  three  sorts,  which  arc  again  inspected,  packed, 
and  salted  afresh^  before  they  are  sent  to  any  foreign  mar-r 
Icet.  By  this  fresh  packing  fourteen  sea  barrels  are  reduced 
tp  twelve,  which  make  up  a  last.  In  order  to  bring  this 
branch  of  commerce  to  a  flourishing  state,  the  governments 
of  this  and  many  other  countries  have  made  sundry  regula- 
tions cpncernix^g  the  n^aimer  pf  cutting  out  tlie  gills,  salt* 
ing,  and  packing. 

The  English  have  always  looked  on  the  commerce  of 
Holland  with  an  eye  of  envy,  which  often  bursts  out  into 
open  acts  of  vjolcnce,  never  omitting  apy  opportunity  of 
disturbing,  ^cl^  if  possible,  of  ruining  our  herring  fisheries; 
the  more  so  as  Dutch  herrings  have  always  had  the  pre- 
ference of  the  English,  ^  well  as  of  those  of  every  other 
nation.  In  order  to  cut  off  ^11  pretext  of  quairrel,  our 
fishers  are  forbidden  to  cast  their  nets  within  ten  mile^  of 
the  English  shore;  which  prohibition  is  the  less  detrimental 
tp  the  fishery,  as  herrings  of  the  best  qMOJity  are  taken  at 
Sfich  a  distance  from  the  shore. 

Those  which  come  into  the  bays  of  Norway^  Shetland. 
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and  Iieland^  being  of  an  inferior  quality,  are  leas  fit  kt 
preservation  or  salting;  for  which  reason  it  is  forbidden  by 
an  ordinance,  dated  1630^  to  take  any  herrings  at  the  fore*' 
mentioned  places.  Among  the  regulations  mat  have  been* 
made  for  the  support  of  the  herring  i^shery^  the  following 
are  the  principal  ones. 

The  appointment  of  a  hearmeester>  or  overseer,,  at  al) 
the  landing  places  where  herrings  are  brought  in^  to  take 
strict  care  tliat  the  herrings  should  get  a  second  ssdting  and 
packing :  to  him  is  also  intrusted  the  inspection  of  the  salt 
^d  coopers'  work,  or  barrels  in  which  they  are  packed. 
Their  province  is  in  a  special  ma^nner  to  prevent  foreign 
herrings  bein^  mixed  with  our  own  (in  case  any  foreign 
cargoes  arrive),  and  to  have  the  barrel  branded  with  such 
ms^ks  as  may  prevent  a  mistake  on  this  bead,  that  our 
trade  may  not  suffer  from  the  (juality  oi  such  fish. 

Sdly. — He  is  to  take  care  that  all  damaged  herrings  or  of 
bad  quality,  e.  g.  such  as  take  sick  after liaving  east  their 
fry,  or  on  the  eve  of  doin^  it,  in  a  word,  unmerehantablej^ 
be  thrown  aside  in  the  packing,  lest  such  bad  fish  corrupt 
the  sound,  or  give  them  a  bad  flavour.  That,  moreover^ 
the  fish  be  properly  salted  and  packed.^-^dly.  That  the 
masters  and  crew  of  one  buss  do  not  put  any  hindrance  in 
the  way  of  another^  In  case  they  were  unlucky,  or  could 
not  succeed  where  they  had  cast  nets,  they  must  not  re« 
move  to  the  ground  of  others  to  disturb  their  operations^ 
nor  damage  their  nets,  boats,  or  other  tmplexqents :  in  case 
they  do,  they  must  make  good  the  damage^  No  buss  em^i 
ployed  in  the  fishery  can  he  sold  to  foreigners,  or  hired  out 
to  diem  for  the  purposes  of  fishing.  4thly. — That  the  said 
overseer  do  inspect  all  the  barrels  before  they  arc  taken  ort 
board  the  busses,  reject  such  as  shall  appear  unfit,  and 
mark  such  as  he  approves  with  the  name  of  the  cooper,  and 
bis  place  of  residence ;  after  having  examined  the  quality 
of  the  timber,  construction,  hoops,  &c.  &c.  5thly. — He 
$haU  not  suffer  any  bu-^s  out  on  the  fishery  before  the  24th 
of  June,  and  he  shall  require  a  declaration  upon  oath,  be«< 
fore  any  of  the  herrings  are  landed,  that  there  ^re  none 
a.broad  taken  before  that  period. 

Cthly. — He  must  take  care  that  in  salting  herrings  a  di- 
stinction should  be  made.  Thus,  for  example,  the  herrings 
taken  between  St.  John's  and  St.  James's  day  shall  be 
salted  with  coarse  and  chosen  salt.  Those  taken  from  St. 
James's  day  to  the  14th  of  September  must  be  packed  up 
with  the  best  fine  salt.  No  herrings  can  be  packed  except 
such  as  are  taken  from  the  14th  of  July  X<x  the  1st  of  Janu- 
ary. 
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$tyf  Each  sort  to  be  packed  up  separately  in  barrels  proi^ 
perly  filled  up,  stopped,  hooped,  &c.  Lastly,rr-No  herrings 
can  be  sol^  of  brought  to  ms^rket  in  this  country  that  are 
not  picked  and  sorted  in  the  followinj^  manner.  By  this 
sorting  and  marking,  the  different  kinds  of  herrings,  and 
ffae  tiine  they  w^re  t^dcen,  are  discriminate^  and  named  ac^ 
cordingly.  Thus  are  to  be  met  with  in  the  market,  St. 
John's  herrings,  St  James's  herrings,  St.  Bartholomew's 
herrings — ^none  but  these  can  be  packed.  The  take  of  St« 
^ohn  is  sept  ashore  in  lighters,  in  order  to  be  sold  immedi** 
^dy  for  consumption.  The  St.  James's  herrings  undergo 
^  second  packing,  are  reduced  from  fourteen  barrels  to 
twelve,  then  mark^  by  the  overseers :  tbes^  are  sent  off 
in  acomniercial  way. 

The  take  of  jSt.  Bartholomew,  the  SSth  of  August,  ar^ 
na^rked  with  tht  arms  of  the  city,  and  commonly  sent  to 
Coipme  in  Germany.  The  take  of  the  14th  of  September 
jirp  Ijkewise  marked  with  the  arms  of  the  city,  and  sent  ge« 
nerally  to  Rouen  in  Normandy :  they  are  not  marked  until 
they  mm  remained  in  the  first  pickle  eight  or  ten  days. 
Lastly .-rrThey  must  have  remained  in  salt  ten  days  before 
tb^  can  be  sold.  No  Scotch  or  other  foreign  herrings  cfui 
be  worked^  pured,  and  packed,  as.  if  they  were  Dutch :  they 
may  be  simply  packed  up  in  barrels  without  any  stamp* 
The  precaution  on  this  head  is  carried  so  far,  that  no  empty 
barrels  of  ours,  marked  as  above,  can  be  exported  to  any 
other  country.  This  extract  of  regulations  concerning  the 
important  commerce  of  the  herring  fishery,  possessed  as 
well  by  die  States  General  as  by  the  states  of  Uie  province 
of  Holland,  is  drawn  from  the  Great  Placart  book,  from 
tiie  treaty  with  the  city  of  Hamburgh,  from  the  book  of 
Plandvo^sten,  all  which  the  reader  must  examine,  if  he  re<- 
quires  a  more  exact  knowledge  of  the  matter. 

We  have  said  above,  that  the  inspection  of  the  curipg, 
packing,  &c.  is  intrusted  to  overseers,  who  are  appointdt 
by  government,  and  take  up  their  residence  conveniently 
to  the  ha^ours,  or  place  wh^  the  business  is  going  for- 
ward.     * 

.  I  have  said  fJready,  and  the  common  suffrage  of  all  nar 
tions  confirms  it,  that  theDutch  herrings  are  the  best.  No 
other  cause  can  be  assigned  for  this  general  preference,  than 
the  scrupulous  adherence  to  the  regulations  and  provisions 
just  now  mentioned,  it  being  by  no  means  true,  ths^t  the 
art  of  curing,  salting,  and  packing  herrings  is  ^nfined  to. 
the  Dutch  alone.  Other  nations  are  as  expert  at  doing  all 
that  as  we  can  be ;  but  in  no  other  country  is  so  much  at- 
tention 
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tcntion  paid  to  this  branch  of  commerce  as  in  our  republic, 
which  is  of  so  much  the  greater  conseouence  to  our  state^ 
as  the  necessary  expenses  of  stores  and  ntting  for  the  whale 
fishery  are  almost  all  defrayed  from  the  profits  of  it.  As 
long  as  these  wise  ordinances  and  regulations  are  punctu* 
ally  observed,  and  no  breach  of  them  allowed,  notwith- 
standing the  high  wages,  which  may  be  considered  as  one 
cause  of  its  decunej  it  may  still  fiounsh. 


VIL  On  the  Boiling  Point  of  Mercury^  and  the  Fixing 
Points  of  Lead  and  Tin.  By  Mr^  J^mjbs  Crich7[^9M, 
of  Glasgow*. 

To  Mr.  rtlloch. 

T     "^' 

X  HAVE  ta  request  that  you  will  correct  a  small  error  in  the 

account  of  my  thermometer,  inserted  in  number  LVIII, 

(p.  147).    The  bar  is  composed  not  of  iron  and  sine,  ai 

printed  by  mistake,  but  ot  steel  and  zinc.    The  engraver 

nas  also  made  the  scale  to  read  from  right  to  left,  festead  of 

the  contrary  ;  but  this  is  not  material. 

I  have  it  now  in  my  power  to  send  you  the  results  of  a 

number  of  interesting  experiments  respecting  the  boiling 

r>int  of  mercury,  and  the  nxing  points  o^  lead  and  tin,  which 
think  may  answer  some  important  purposes  to  the  philo«- 
sophical  world*  A  detail  of  all  the  steps  followed,  which 
were  similar  to  those  staled  in  my  last  communication, 
would  only  take  up  time  unnecessarily. 

The  steady  unitorm  point  at  which  block^ttn  fixes  sur« 
passes  my  expectations,  and  is  far  more  determinate  than 
that  of  water.  Lead  has  not,  like  tin,  the  property  of  in- 
stantly dcprcssii^  and  as  instantaneously  raising  the  ther- 
mometer at  the  moment  of  congelation. 

Having  had  occasion,  in  constructing  some  very  hi^- 
ranged  thermometers,  to  take  for  the  purpose  of  gnydualiun 
some  point  much  higher  than  that  ot  boiling  water,  as  in 
proloQginff  a  scale  to  500  or  600^  from  so  comparativelv 
contracted  a  scale,  errors  must  unavoidably  be  introduced, 
I  had  recourse  to  the  writings  of  the  most  respected  British 
and  forcigii  chemists,  to  find  from  them  the  fixing  points 
of  lead  and  tin.  In  this  search  I  was  greatly  disappomted, 
for  they  do  not  agree  amongst  themaelves,  varying  so  much 
as  30,  40,  sometimes  70  demes.  Besides,  having  sood 
reason  to  su$)Mx:t  that  none  of  them  were  near  the  tnitti,  I 

^  Conmuiiicvcd  hj  th^  AmUmt. 

resolved 
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resolved  to  determine  the  fact  by  actual  and  careful  experi- 
ments, the  results  of  which  were  so  different  from  what 
have  been  received,  that  I  think  myself  called  upon  to  state 
them. 

In  order  to  obtain  the  more  certainty,  I  made  on  purpose 
three  accurate  thermometers,  on  which  I  could  perfectly 
rely ;  and  from  their  agreements  I  can  with  confidence  say 
that  mercury  boils  at  656%  lead  fixes  at  612%  and  tin  at 
4420 . — ^y^q[y  specific  gravities  being  respectively  thus  :  mer- 
cury 13,568,  lead  11,346,  tin  7,278,  taken  in  distilled 
water  at  62°.  The  gravities  attributed  to  them  by  authors 
are  nearly  the  same  ;  which  is  so  far  satisfying. 

When  the  experiments  were  made  the  barometer  stood  at 
Q9'3f  24  feet  above  the  sea. 

James  Cricho'on. 


VIII.  On  tlie  new  Planet  Pallas.  By  Baron  Von  Zach. 

JL  HE  proofs  on  which  the  improvement  of  our  astronomy, 
both  theoretical  and  practical,  is  at  present  founded,  can- 
not be  more  conclusive  3  and  the  triumph  which  this  sci- 
ence has  obtained,  even  in  the  eyes  of  the  public  in  gene- 
ral, cannot  be  greater  than  it  is  at  present  by  the  re-appear- 
ance of  Pallas. 

This  small  planet,  after  its  discovery  last  year  by  Dr. 
Olbers,  was  scarcely  observed  four  months  when  it  ap- 
proached so  near  the  solar  rays  as  to  become  lost  in  them ; 
and  having  now  emerged  from  them,  after  being  invisible 
for  six  months,  it  has  been  again  found,  Uke  a  small  point, 
hardly  perceptible,  among  myriads  of  worlds,  and  exactly 
in  the  spot  where  its  place  was  announced  by  theory.  To 
this  new  discovery  of  the  re-appearance  of  Pallas,  the  great- 
est possible  physical  and  intellectual  powers  of  man  have 
contributed. 

On  the  18th  of  February,  about  14^  50',  Harding,  that 
expert  observer  of  Lilienthal,  was  so  fortunate  as  to  find 
again  Pallas,  exactly  in  the  place  where  it  ought  to  be  ac-r 
cording  to  the  calculations  of  ^Dr.  Gauss,  inserted  in  the 
Monattiche  Correspondenz  for  December  1802.  The  fol- 
lowing night  he  had  the  pleasure  to  ascertmn  its  exist- 
ence in  the  most  satisfactory  manner.  On  the  15th  of 
February,  about  lo'^,  he  found  it  nearly  over  No.  36  of 
Poniatowsky's  Bull,  as  a  small  star  of  the  12th  or  13th 
magnitude,  and  knew  it  to  be  the  planet,  as  he  had  observed 
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very  accurately  the  night  before  No.  36  and  the  surrounding 
stars ;  but  now  saw  a  star  in  a  place  where  24  hours  before 
none  was  visible.  The  next  night  this  luminous  point  had 
moved  as  theory  required,  and  on  the  20th  of  February, 
about  15^*  30'  13^'  mean  time,  had  advanced  55  seconds  from 
No.  36  of  the  Bull,  against  which  he  saw  it  on  the  15th  of 
February. 

Mr.  Harding  had -the  goodness  to  communicate  to  us  im- 
mediately his  important  discovery.  He  informed  us  in  his 
letters  that  he  was  not  able  to  distinguish  this  planet  with 
a  three  feet  achromatic  telescope,  through  which  stars  of 
the  eleventh  magnitude  were  clearly  seen.  Dr.  Olbers,  who 
on  the  21st  of  February  had  the  pleasure  of  again  seeing  his 
planet,  wrote  to  us  that  he  could  distinguish  Pallas  very  di- 
stinctly with  a  five  feet  telescope  by  Dollond  ;  but  at  that 
time  he  considered  it  equal  to  a  star  of  the  twelfth  or  thir- 
teenth magnitude,  and  its  light  equal  to  that  of  the  fourth 
satellite  of  6aturn. 

Dr.  Gauss  therefore,  in  the  same  manner  as  last  year  in 

regard  to  Pallas,  is  entitled  to  the  greatest  praise,  and  de- 

■serves  our  warmest  thanks  for  the  wonderful  accuracy  of  his 

calculation,  by  the  correspondence  of  which  alone  it  was 

Eossible  to  discover  again  this  planet  among  the  innumera- 
le  host  of  telescopic  'Stars.  "  Had  there  been  an  error  of 
only  from  30  to  40  minutes,"  says  Mr.  Harding,  ^^  in  the 
calculations  of  Dr.  Gauss,  I  much  doubt  whether  I  should 
have  been  able  to  discover  Pallas  again." 

In  the  Monatliche  Ccrrespondenz  for  the  month  of  March, 
page  277,  we  estimated  the  real  apparent  magnitude  of 
Pallas,  on  its  first  re-appearance,  to  be  equal  to  a  star  of  the 
twelfth  magnitude,  and  this  conjecture  has  been  found  to 
be  confirmed.  In  that  number  we  gave  Harding's  chart  of 
the  probable  orbit  of  this  planet,  in  order  to  facilitate  the 
finding  of  it,  and  this  chart  is  now  found  to  be  its  actual 
orbit ;  for  the  difference  between  the  calculations  and  the 
observations  hitherto  made  is  so  small,  that  it  is  not  per- 
ceptible on  our  chart,  though  constructed  on  a  very  large 
scale,  and  nearly  four  times  as  great  as  that  employed  by- 
Professor  Bode  for  his  celestial  atlas.  By  the  help  of  these 
charts,  and  the  calculation  of  the  orbit  of  this  planet  given 
in  the  Monatliche  Correspondenz  for  December  1809,  it  will 
be  possible,  even  without  knowing  that  this  calculation  cor- 
responds within  two  minutes  with  observation  of  the  hea- 
vens, to  find  Pallas  at  all  times  when  searched  for  witli  good 
telescopes. 

Mr, 
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The  following  account  is  to  be  found  in  Ulloa's  Voyage 
to  South  America* : — ^^  In  the  valleys  of  Popayan,  in  South 
America,  there  are  found  insects  which  are  very  remarkable 
on  account  of  the  poisonous  juices  contained  in  their  bodies. 
Among  these  there  is  one  called  coya  or  coyba^  of  a  fiery 
red  colour,  and  not  larger  than  a  common  bug.  It  is  gene- 
rally found  under  stones,  and  in  the  fields  between  the  grass 
and  other  plants.  When  this  insect  is  bruised  on  the  skin 
of  any  animal  its  pernicious  juice  penetrates  into  the  pores, 
becomes  mixed  with  the  blood  and  fluids^  and  occasions 
ulcers,  which,  if  a  remedy  be  not  speedily  applied,  sooa 
produce  death.  The  only  remedy  for  this  evil  is  to  set  fire 
to  the  dried  stems  of  a  certain  plant,  and  to  keep  the  body 
of  the  patient  over  the  flame  till  it  begins  to  swell ;  an  ope- 
ration which  the  inhabitants  of  these  districts  can  perform 
with  great  dexterity.  It  has  been  observed  that  no  bad 
conseouences  ensue  when  this  animal  has  been  bruised  on 
the  palm  of  the  hand ;  from  which  it  is  inferred,  that  the 
small  quantity  of  poisonous  juice  is  absorbed  by  the  callous 
parts  of  the  skin  in  the  palm  of  the  hand,  and  cannot  pe- 
netrate into  the  blood.  The  natives,  who  travel  through 
these  districts,  often  bruise  the  insect  in  their  hands  m 
order  to  gratify  the  curiosity  of  travellers.  But  there  can 
*be  no  doubt  that  the  coya,  if  bruised  in  a  less  callous  hand, 
the  skin  of  which  is  thinner  or  tenderer,  would  produce 
nearly  the  same  efiects  as  when  bruised  in  other  parts  of  the 
body. 

*^  Those  who  travel  through  these  valleys,  when  they 
feel  a  sensation  of  pimcture  oy  an  insect  in  the  face  or 
neck,  take  great  care  not  to  ruo  or  to  touch  the  part,  be- 
cause the  least  pressure  bruises  the  coya,  which  when  not 
bruised  is  harmless.  On  such  occasions,  they  cause  the 
natives  who  accompany  them  to  examine  the  place ;  and 
if  the  latter  observe  a  coya,  they  blow  it  off  with  their  breath 
without  touching  it;  by  which  means  the  travellers  are  freed 
from  danger.  The  cattle  in  these  valleys  are  led  by  instinct 
to  use  the  same  precaution ;  they  breathe  strongly  on  the 
herbs  and  grass  on  which  they  are  about  to  feed.  The 
mules,  however,  often  eat  the  coya ;  after  which  they  gra- 
dually swell,  and  at  length  die." 

The  province  of  Popayan,  as  is  well  known,  is  a  district 
of  New  Grenada,  and  particularly  remarkable  because  it  is 
t];Le  only  part  of  America  where  platina  is  found.  I  have 
jseen  no  account  of  the  coya  in  any  other  work,  and  there- 

•  Vol,  i.  p.  34.3. 
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Greater  semi-axis 0*44261 6a 

Daily  tropical  motion 769*4 16 1^ 

Eccentricity 0*245619 

Dist.  from  the  sun  1803 301"    24'    13" 

Ascending  nodes     1803  stationary  -  172     28       8 

Inclination  of  the  orbit 34     38     19*8 

A  comparison  of  these  elements  with  the  preceding  ob- 
servations shows  that  the  difference  is  very  small. 
For  the  observations  of  Dr.  Olbers  give : 


1803. 

Calculated  A.R. 
of  Pallas. 

Calculated 
Decimation. 

Diflference 
in  A.  R.    in  Declin. 

Feb.  21 
23 

272°  5&  25'd'7^  31'  2^-8'' 
273    28  46-8   7  45   523 

—  200" 

—  8*8 

+  15-6" 
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IX.  On  the  Management  and  Imprmjemevt  by  Tillage  of 
strong  wet  Loams  in  which  the  Clay  greatly  predomi- 
nates*. 

JlIere  again  I  can  meet  the  wishes  of  the  Boards  and  give 
them  the  mformation  they  require  from  actual  experiment, 
and  on  a  very  large  scale.    This  soil,  of  which  there  are 
thousands  of  acres  m  Suffolk,  is  in  that  district  called  clay ; 
but  I  believe  there  is  no  pure  clay  in  that  county.    The 
lands  having  a  greater  or  smaller  portion  of  calcareous  mat- 
ter in  them,  are  consequently  of  a  better  quality  than  the 
clays  in  Surrey  and  Sussex,  though  they  were  in  no  higher 
repute  until  within  these  twenty  years.  A  manor  farm  near 
Eye  was  offered  for  sale  about  fifteen  years  since,  when  I 
purchased  it,  much  against  the  inclination  of  my  friends, 
who  joined  in   the  general  cry  of  the  farmers,  and  pro- 
nounced the  lands  the  poorest  that  ever  crow  flew  over. 
This  did  not  discourage  me.     I  found  a  proportion  of  cal- 
careous earth  intermixed  with  the  clay  on  the  surface,  and 
at  two  and  three  feet  below  the  surface  a  stratum  of  fine 
marl  in  almost  every  field.    The  estate  was  so  depreciated 
that  I  did  not  attempt  to  let  it.     Of  the  two  hunared  and 
thirty-five  acres,  of  which  the  whole  consisted,  the  major 
part  was  old  sour  grass  lands,^  full  of  water  quitch,  over- 
run with  black  and  white  thorn,  bushes,  and  pollard  trees. 
I  began  my  operations  by  grubbing  the  thorns  and  trees, 

*  From  Mr.  Close's  paper  published  in  the  Communications  to  the 
Epard  of  Agriculcurei  voJ.  iii.  pait  !• 
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levelling  all  the  old- fences,  and  filling  up  the  ditches  where 
they  formed  inconvenient  angles  and  comers.  Then  the 
fields  were  squared ;  new  ditches  cut,  four  feet  and  a  half 
wide  at  the  top,  one  at  the  bottom,  and  three  feet  six  inches 
deep,  and  planted  with  white  thorn :  expense  per  rod  two 
shillings  and  three  pence,  exclusive  of  white  thorn  and 
bushes.  Drains  were  then  drawn  out  as  deep  as  possible  by 
the  plough,  dug  with  the  common  spade  ten  inches,  then 
with  a  narrow  spade  ten  inches*,  and  with  a  small  grip- 
ping spade  fourteen  inches,  filling  the  latter  trench  with 
haulm,  and  putting  bushes  on  the  top  of  it,  covering  the 
wl^le  with  mould.  Heath,  where  it  can  be  procured,  is 
preferable.  Expense  per  score  yards  four  shillmgs  and  six 
pence.  Marl  pits  were  then  opened,  when  possible,  at  the 
point  where  four  of  these  new  ditches  met,  by  which  the 
distance  of  carting  was'reduced  ;  and  with  a  few  posts  and 
rails  the  fences  were  made  good,  and  a  permanent  pond  of 
water  secured  to  each  field,  after  the  marl  carting  was 
finished.  Eighty  loads  was  the  quantity  per  acre^  at  two 
pounds  twelve  shillings  and  six  pence  per  hundred  loads. 

This  niarl  was  spread  on  the  old  sour  grass,  and  left  to 
be  pulverized  by  the  winter's  frost,  and  incorporated  with 
the  surface  by  the  feet  of  the  cattle  and  sheep.  Early  in  the 
spring  the  lands,  thus  prepared,  received  one  clean  deep 
ploughing,  and  were  drilled  with  oats ;  produce  about  thir- 
teen quarters  per  acre.  The  second  year  drilled  with  peas ; 
produce  seven  quarters  and  a  half  per  acre:  ever  since 
which  time  they  have  been  cropped  regularly,  and  the  pro- 
duce has  been  immense.  That  the  Board  may  form  an  ac- 
curate idea  of  the  advantage  derived  from  converting  these 
old  grass  lands  into  tillage,  I  shall  s  ate  the  value  of  the 
farm  per  annum  when  I  purchased  it,  and  the  money  I 
gave  for  it ;  then  the  sum  I  received  for  my  improvements ; 
the  rent  at  which  I  let  it  on  a  twenty-one  years'  lease ;  and 
the  price  I  received  for  it  when  sold.  There  were  two  hundred 
and  thirty-five  acres,  valued  at  one  hundred  and  twenty 

[)Ounds  per  annum,  (the  tenant  paying  twenty  pounds  a  year 
and  tax)  and  the  price  I  paid  for  it  three  thousand  three 
hundred  pounds.  I  received  for  my  improvements,  of  the 
tenant  five  hundred  pounds,  besides  three  hundred  and  fifty 
pounds  which  the  old  pollard  trees  sold  for ;  let  the  farm 
for  two  hundred  and  twenty  pounds,  the  tenant  pa}nng 
twenty  pounds  a  year  land  tax,  and  covenanting  to  keep  all 

*  In  the  old  grass  lands  the  sod  was  reversed  and  placed  over  to  the 
bottom  drain,  which  formed  an  effectual  coveiin^^ 
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the  buildmes,  &c.  in  perfect  repair.  I  then  6oId  it  for  six 
thousand  hve  hundred  pounds.  The  ^ross  produce  per 
acre  of  these  old  sour  grass  lands  could  not  exceed  twenty 
shillings ;  and  httle  or  nothing  was  expended  on  productive 
labour.  Ever  since  they  have  been  converted  into  tillage 
double  the  former  gross  income  must  have  been  expended 
for  labour,  and  the  aggregate  produce  at  least  six  pounds 
and  six  shillings  on  every  acre,  including  the  whole  rota- 
tion of  crops.  You  have  here,  gentlemen,  one  strong 
f)roof  of  the  utility  of  converting  certain  portions  of  grass 
ands  into  tillage.  This  farm  is  now  in  such  a  high  state  of 
cultivation,  that  any  part  of  it  might  be  converted  into  mea- 
dow land  by  the  moae  recommended  in  my  fonuer  chapter, 
and  would  be  worth  two  pounds  per  acre,  as  I  shall  demon-* 
strate  from  actual  experiments  on  rather  inferior^  though 
somewhat  similar,  soils. 

When  first  I  became  rector  of in  the  county  of 

* there  were  two  fields  of  fifteen  acres  much  impo- 
verished by  constant  cropping  and  tillage,  valued  in  that 
state  at  sixteen  shillings  per  acre ;  soil  a  strong  loam^  and 
very  wet.  These  fields  I  drained,  to  take  off  the  surface 
water,  as  recommended  in  my  first  chapter  j  then  fallowed 
and  dressed  them,  sowing  the  hay  seeds,  &c.  in  August* 
The  produce  the  first  year  was  estimated  by  many  farmers 
at  four  tons  per  acrd  y  it  was  so  stout  that  the  mowers  had 
double  their  usual  wages,  and  it  was  impossible  to  spread  it 
on  the  land.  I  have  dver  since,  viz.  for  eight  or  nine  years, 
let  these  lands  at  two. pounds  two  shillings  per  acre.  As 
the  tenants  have  been  frequently  changed,  the  lands  have 
been  mown  almost  every  year,  and  are  now  somewhat  ex- 
hausted, but  may  be  made  as  good  as  lever  by  a  dressins^^ 
and  by  being  fed  with  sheep  one  smnmcr ;  or,  if  ploughed, 
woulu  produce  abundant  crops  for  eight  or  ten  years,  and 
might  then  be  converted  into  meadow  by  the  process  I 
have  before  recommended :  the  course  of  crops  will  be 
found  at  the  end  of  this  essay  as  best  adapted  to  cfayed 
loams.  By  the  mode  of  cropping  there  recommended,  a 
ii^rmer  may  continue  sowing  wheat  in  any  season.  If  too 
wet  to  work  his  pea,  bean,  or  vetch  land,  his  clover  lands 
will  be  in  order ;  if  too  dry  for  the  latter,  the  former  will 
work  well,  and  he  may  be  sure  of  putting  in  his  seed  in 
good  time.  It  will  be  obvious,  that  when  clover  is  sown 
with  the  spring  corn,  the  three  feet  ridges,  on  which  the 
turnips  or  cabbages  ^ew^  must  be  levelled,  and  five  or  ten 
feet  ridges  formed.  The  clover  seed  should  be  sown  imme- 
diately before  the  last  horse-hoeing.     I  could  bring  proofs 
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ad  infinitum  to  demonstrate  the  folly  of  old  grass  lands  to 
remain  untilled,  under  the  foolish  idea  of  not  impoverish- 
ing the  land.  So  far  from  being  improved  by  such  a  state 
of  rest,  the  lands,  by  being  saturated  with  stagnant  water, 
become  worse  and  worse  every  year ;  and  one  hundred  acres 
in  this  state,  at  seven  shillings  and  six  pence  per  acre,  would 
starve  the  tenant  and  his  cattle,  bring  a  very  poor  rent  to 
the  landlord,  and  produce  nothing  to  the  public.  Under  the 
management  1  have  recommended,  the  income  of  the  land- 
lord may  be  nearly  tripled,  and  the  produce  to  the  tenant 
and  the  public  increased  in  a  tenfold  degree.  But  I  will,  as 
the  Board  requires,  substantiate  these  assertions  by  further 
experiments  made  under  my  direction  on  some  lands  in 
Sussex,  belonj^ng  to  his  grace  the  duke  of  Richmond, 
and  on  others  m  Suffolk,  the  property  of  lord  Rous.  One 
will  be  an  additional  proof  of  the  utility  of  breaking  up  old 
sour  grass  lands ;  the  other,  of  the  advantage  of  restoring 
lands  exhausted  by  constant  tillage  into  good  and  produc- 
tive meadows.  It  may  be  necessary  to  say,  that  I  applied 
to  my  two  noble  iiriends  for  an  account  of  the  following  ex- 
periments, and  received  permission  to  transmit  them  to  the 
Board.  The  farm  of  lord  Rous  consisted  of  two  hundred 
acres  of  land,  half  of  which  was  old  sour  grass,  let  for 
ninety  pounds  a  year ;  but  previous  to  my  riding  over  it  with 
his  lordship,  his  steward  had  valued  it  at  one  hundred  and 
fifty  pounds  a  year,  allowing  a  specific  number  of  acres  to 
be  broken  up  every  year,  on  condition  that  the  tenant  laid 
down  with  hay  seed  an  equal  number  of  acres  of  the  old 
arable  lands.  I  stated  to  lord  Rous,  that  he  could  not  have 
a  full  and  fair  rent  for  his  farm  under  covenants,  or  with- 
out allowing  the  whole  to  be  cleared,  ditched,  drained, 
marled,  and  ploughed,  except  about  ten  acres  near  the 
house.  To  these  conditions  he  readily,  and  from  convic- 
tion, acceded  ;  and  I  valued  the  estate  (which  was  then  let 
at  ninety  pounds  a  year,  and  estimated  with  a  partial  privi- 
lege of  breaking  up  the  old  pastures  at  one  hundred  and 
fifty.)  at  two  hundred  and  twenty-five  pounds ;  for  which 
sum  it  was  let  to  an  unexceptionable  tenant,  so  omch  ap- 
proved of^  that  at  the  end  of  three  years,  before  he  had 
reaped  the  fruits  of  his  own  industry,  his  lordship  offered 
him  a  much  larger  occupation,  if  he  could  find  a  tenant  of 
ciiaracter  to  repay  him  for  his  expensive  improvements. 
Several  candidates  offered,  out  of  which  lord  Rous  selected 
one  who  paid  the  outgoing  tenant  five  hundred  and  fifty 
pounds  for  his  ditching,  draining,  and  marling,  and  ex- 
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Kndcd  about  two  hundred  more  in  similar  improvements*^ 
ecisely  the  same  system  was  adopted  by  these  spirited 
ianncrs  for  improving  these  lands,  as  I  have  before  given  the 
particulars  of  m  the  account  of  the  estate  1  purchased  ;  and 
a  recapitulation  would  be  protracting  this  essay,  which  I 
wish  should  contain,  in  the  most  concise  and  plain  terms, 
as  great  a  mass  of  inibnnation  as  I  am  capable  of  furnish- 
ing. As  his  grace. the  duke  of  Richmond,  with  that  exact- 
ness w  hich  marks  his  conduct  in  all  matters  of  business, 
lius  furnished  me  with  an  account  of  his  experiment,  at- 
tested by  his  signature,  I  should  not  feel  myself  justified  in 
deviating  from  it,  even  in  form,  but  shall  transmit  it  in  the 
vciy  words  in  which  I  received  it :  **  I  do  certify,  that  some 
years  ago  above  fifty  acres  of  land  that  I  wished  to  convert 
from  tillage  into  pasture,  which  had  beeif  attempted  several 
times  by  the  common  mode  of  sowing  grass  seeds  with 
corn,  without  success,  were  (after  two  years  successive  tur- 
nips fed  off)  sown  with  hay  seeds  in  a  very  large  proportion, 

in  August,  without  corn,  as  advised  by  the  Rev.  Mr. ; 

and  the  result  was,  two  crops  of  hay  the  first  year ;  one  esti- 
mated at  two  tons  per  acre,  and  the  other  at  one  ton  and  a 
half.  The  land  has  since  been  dressed  with  old  mortar 
and  other*  manures  occasionally,  and  the  permanent  im- 
provement on  the  value  of  the  land  is  estimated  to  amount- 
to  at  least  fiften  shillings  per  acre*. 

-  Jan.  as,  i8or.  (Signed)  **  RiCHMQND." 

These  experiments  exactly  correspond  in  their  result 
with  those  which  I  have  stated  fi'om  my  own  practice ;  and 
being  made  in  different  situations,  they  seem  to  be  conclu- 
sive on  the  most  important  subjects  selected  by  the  Board 
as  objects  of  their  premiums.  The  characters  of  the  no- 
blemen under  the  sanction  of  whose  approbation  I  have 
given  you  the  particulars  of  the  two  last  exncrinients,  stand 
too  high  in  the  estimation  of  the  country  tor  honour,  vera- 
city, and  minute  exactness  in  every  transaction  of  the  least 
importance,  to  need  any  encomium  from  me.  For  tlie  par- 
ticular management  of  these  experiments  I  shall  refer  you 
to  those  similar  ones  made  upon  my  own  lands,  fioni  which 
no  variation  was  made  except  in  the  mode  of  draining  the 
duke  of  Richmond's  lands ;  which,  to  the  best  of  my  recol- 
lection, were  made  with  bricks.  Though  the  query  re- 
specting the  utility  of  draining  may  be  supposed  in  effect  to 

•  By  a  letter  previous  lyreceiveH  from  the  duke  of  Richmond,  his  grace 
inf^nned  me  this  was  exactly  double  the  value  of  the  bnd« 
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be  answered  by  its  being  the  foundation  of  all  the  advan^ 
tages  which  I  have  so  minutely  detailed^  yet  I  must  urge 
the  necessity  of  this  operation  as  the  sine  qua  non  of  agri- 
cultural improvement  5  and  add,  that  though  the  particular 
method  of  surface-draining  strong  clays  and  of  clayey  loams, 
where  the  substratum  was  less  retentive  of  water,  has  proved 
both  cheap  and  effectual,  yet  in  all  bogs,  peats,  gravels,  or 
sands,  where  a  large  tract  of  land  may  be  made  firm  and 
dry  by  one  cut,  Mr.  Elkington's  mode  of  tapping  and  boring 
is  a  very  superior  method  of  effectmg  this  necessary  and  pri- 
mary improvement.  Upon  rich  black  loams,  sandy  loams, 
gooQ  deep  lands  with  a  chalky  substratum,  peats,  &c.  (all 
soils  capaole  of  producingthe  natural  grasses  of  this  country) 
the  same  system  as  has  been  recommended  in  the  preceding 
experiments  will  be  found  effectual  for  converting  them 
into  meadows  or  pastures ;  only  varying  the  rotation  of  crops 
according  to  the  table  at  the  end* 

Oljections  to  soivlng  Grasses  jvith  any  Crop  of  Com,  when  it 
is  required  to  obtain  a  Meadowy  and  a  comparative  Esti- 
mate of  the  two  Methods, 

Here  again  I  can  give  you,  my  Lord,  and  the  Board,  in- 
formation from  actual  experiment.  A  friend  of  mine  wished 
to  procure  a  good  meadow  or  pasture  around  his  house :  he 
fallowed  the  land  for  barley ;  but  the  spring  proving  wet, 
and  the  soil  being  a  strong  loam,  he  could  only  put  half  of 
it  in  order  for  that  crop,  which  was  sown,  and  laid  with 
clover  and  rye  grass.  The  other  part  was  fallowed,  and 
sown  in  August  with  the  sweepings  of  hay  chambers,  as  I 
have  recommended.  The  barley  was  a  good  crop,  and  the 
clover  and  rye  grass  were  probably  equal  to  the  first  year's 
cut  of  hay.  The  second  year  the  artificial  grasses  began  to 
fail ;  worse  the  third,  fourth,  and  fifth.  The  sixth  year,  after 
having  received  two  dressings,  the  spontaneous  product  of 
the  soil  began  to  give  a  fleece  over  the  surface  of  the  land. 
About  ten  years  after  these  lands  were  sown,  I  saw  this 
field,  when  the  part  sown  in  August  was  worth  at  least  fif- 
teen shillings  per  acre  more  than  the  part  which  had  been 
sown  with  artificial  grasses  in  the  barley.  Thus  from  actual 
experiments,  numbers  of  which  I  could  adduce,  I  conclude 
that  sowing  the  sweepings  of  hay  chambers  in  August  is 
preferable  to  sowing  artificial  grasses  in  the  spring  with  any 
crop  of  corn.  Suppose  the  com  worth  five  pounds  per  acre^ 
the  difference  in  the  produce  of  hay  or  feed  in  the  second, 
thirdjj  fourth,  and  fifth  years,  would  more  than  counterba- 
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lance  this ;  and  the  proprietor  would  find  a  permanent  ini-» 
provement  in  his  land  of  from  lifteen  shillings  to  twenty 
shillings  per  acre  ^. 

Many  object  to  sowing  such  rubbish  as  the  sweepings  of 
hay  chambers  produce ;  and  I  wish  most  sincerely  any  me- 
thod could  be  devised  for  procuring  clean  seeds  of  our  best 
and  natural  meadow  grasses.  It  is  a  great  desideratum;  and 
premiums  to  encourage  agriculturists  to  save  seeds  of  the 
fescues  and  poas^  &c.  and  for  the  largest  quantity  of  land 
sown  with  tliese  seeds,  and  kept  distinct,  might  be  of  infi- 
nite service.  Until  this  can  be  eflfected,  tlie  plan  I  have 
submitted  to  you,  my  lord,  appears  to  me  the  most  eligible. 
It  certainly  has  been  crowned  with  the  greatest  success. 
Sowing  ruobish  in  August  is  not  of  so  ^eat  importance  as 
in  the  spring.  In  the  former  season  all  the  annual  seeds 
vegetate ;  and  if  the  beginning  of  the  winter  be  mild,  they 
will  blossom ;  but  they  cannot  perfect  their  secd^  and  the 
first  frost  destroys  them.  If  sown  in  the  spring,  they  ve- 
getate, blossom,  perfect  and  shed  their  seeds,  and  thus  stock 
the  land  with  noxious  weeds.  The  facts  I  have  stated  must 
do  away  the  objections  to  sowing  rubbish.  It  is  immaterial 
what  you  sow,  if  you  do  but  obtain  an  abundant  crop,  and 
leave  your  land  clean  and  in  good  order.  Should  it,  how- 
ever, be  thought  proper  to  sow  the  seeds  with  any  corn, 
barley  must  have  the  preference.  If  sown  with  oats,  and 
the  land  be  prepared  as  it  should  be,  viz.  in  high  tilth  and 
order,  'the  oats  will  be  so  luxuriant  as  to  smother  and  de- 
stroy the  young  plants.  Lands  intended  for  grass  or  mea- 
dow cannot  be  in  too  high  a  state  of  cultivation.  The  per- 
manent improvement  in  the  intrinsic  value  of  the  land  \\  ill 
abundantly  repay  almost  any  expense.  To  improve  the  soil 
with  this  view,  and  then  to  exhaust  it  by  a  crop  of  com  at 
the  time  of  sowing  the  seeds,  appears  to  me  a  sure  method 
of  counteracting  the  very  object  in  view.  I  have  always 
advised  the  landlord  to  provide  the  hay  seeds,  that  he  might 
be  sure,  not  only  of  the  quality,  but  that  the  quantity  should 
be -sown.  Indeed,  as  the  improvement  is  a  permanent  one, 
if  the  tenant  make  a  good  fallow  and  dress  the  land  well 

Erevious  to  sowing  the  seeds,  or  directly  after  carting  the 
ay,  he  does  his  proportion.     On  these  terms  I  have  per- 
mitted many  tenants  to  break  up  grass  lands,  on  their  covc- 

*  Had  the  barley  been  drilled,  horse-  and  hand-hocdy  and  kept  per- 
fectly clean  until  July,  and  then  sown  with  the  common  hay  seeds,  the 
9iily  objection  to  the  plan  would  arise  from  exhausting  the  soil  by  a  crop, 
when  your  great  and  leading  object  is  to  make  a  permanent  improve- 
ment. 

nanting 
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nanting  to  lay  them  again  in  a  specified  numbei^  of  years^ 
preparing  the  land  by  a  complete  highly  pulverized  fallow, 
and  sowmg  the  hay  and  other  seeds  of  the  landlord's  pro<* 
curing,  the  first  week  in  August ;  and  after  the  first  crop  of 
hay  to  dress  the  lands  with  twenty  loads  of  good  dung,  or 
compost,  per  acre,  if  the  soil  was  of  such  a  quality  as  not 
absolutely  to  require  dressing  previous  to  sowing  tne  hay* 
seeds.  A  dressmg  before  sowing,  or  after  canying  the  hay 
the  first  year,  is  absolutely  necessary. 

The  additional  rent  must  be  regulated  by  the  quality  of 
the  land^  from  ten  shillings  per  acre  to  fifteen  and  twenty 
shillirigs.  If  the  land  be  naturally  very  sterile,  and  diflicult 
to  till,  as  in  the  wilds  of  Sussex,  and  the  tenant  be  obliged, 
by  paring,  bumine,  and  fallowing,  to  purchase  his  first  crop 
very  dearly,  no  acfditional  rent  should  be  required,  but  he 
should  be  tied  to  such  a  judicious  mode  of  cropping  as 
would  leave  the  lands  in  an  improved  state  for  the  landlord. 
See  ihe  Table  at  the  end.  If  the  land,  after  being  drained 
and  marled,  will  produce  a  good  crop  of  oats  with  one  ef- 
fectual ploughing,  the  tenant  may  pay  an  additional  rent  of 
ten  shillings  per  acre.  Where  the  lands  will  produce  a 
good  crop  from  one  effectual  ploughing,  without  the  ex- 
pense of  draining  and  marling,  the  rent  may  be  advanced 
fifteen  shillings  per  acre ;  and  on  lands  naturally  very  good, 
a  landlord  may  expect  an  additional  rent  of  twenty  shillings 
per  acre  of  grass  land  he  may  allow  to  be  converted  into 
arable. 

The  depth  at  which  grass  lands  should  be  at  first  ploughed 
must  depend  on  the  nature  of  the  soil.  In  my  directions 
tor  improving  sterile  clays,  1  have,  I  trust,  proved  the  uti- 
lity of  moving  such  soils  to  a  great  depth.  Similar  obser- 
vations will  apply  to  all  clayey  loams,  where  the  surface  and 
the  substratum  consist  of  tne  same  component  parts.  On 
deep  rich  loams  of  all  denominations  deep  ploughing  will 
be  advantageous ;  but  when  there  are  only  four  or  five  irjches, 
or  less,  of  good  earth,  and  the  under  stratum  be  a  rubbly 
chalk,  gravel,  or  other  unproductive  soil,  it  should  never  be 
brought  to  the  surface;  and,  being  naturally  pervious  to 
water,  it  will  not  require  being  moved  below  the  action  of 
the  plough. 

In  my  practice  I  have  almost  invariably  mown  the  grass 
the  first  year,  and  immediately  dressed  it  well  and  fed  it 
the  second.  My  success,  in  everj^  instance,  has  been  great, 
and  no  inconvenience  ever  arose  from  this  system.  In  some 
few  cases  I  have  seen  much  injur)''  arise  from  feeding  the 
first  spring :  the  lands  being  in  a  high  state  of  cultivation 

in 
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in  August,  and  the  surface  kept  very  light  by  the  frosts  and 
fleece  of  grass,  the  cattle  have  pulled  up  tne  young  plants 
by  the  roots,  and  entirely  destroyed  them.  The  duke  of 
Kichmond's  bailiff  was  very  desirous  to  feed  the  young 
grasses  before  mentioned  in  the  spring;  the  flock  wanteo 
the  food,  and  there  was  an  abundant  crop.  So  urgent  was 
the  man,  that  the  duke,  who  had  promised  that  my  direc- 
tions should  be  implicitly  obeyed,  wrote  for  my  consent ; 
but  to  this  plari  I  positively  objected,  declaring  that,  should 
the  stock  be  allowed  to  feed  the  lands  the  hrst  spring,  I 
would  not  answer  for  the  success  of  the  experiment.    His 

Sace;  who  is  always  firm  on  such  occasions,  would  not 
erefore  give  his  consent  to  his  bailiff's  request.  The  re- 
sult of  the  experiment  was  such,  that  neither  the  duke  nor 
his  steward  ever  regretted  adhering  to  my  advice. 

[To  be  concluded  in  our  next.] 
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X.  Ohservations  on  some  Insects  little  known.      By 

M.  Meyer,  of  Gottingen*. 


N  endeavouring  to  class  insects  which  have  not  been  ac* 
curately  described  by  those  who  saw  them,  nothing  more 
can  be  offered  than  conjeclures.  The  few  characters  which 
are  given  must  be  employed  in  order  to  deduce  from  them 
something  nearer  the  truth ;  and  it  then  becomes  the  duty 
of  future  obser\'ers,  when  they  have  an  opportunity  of  see- 
ing new  insects  which  have  any  similarity  to  those  imper- 
fectly described,  to  examine  and  establish  the  points  in 
which  they  correspond.  It  is  by  these  means  only  that  we 
can  attain  to  certainty  in  things  which  have  before  rested 
only  on  conjecture. 

I  have  for  some  time  past  read,  in  different  authors,  ac- 
counts of  insects,  which  attracted  my  attention  the  more, 
as  noxious  qualities  were  ascribed  to  them :  I  wished  that 
1  might  be  able  to  obtain  better  infonnation  than  I  found 
in  the  books  where  they  are  described  respecting  the  genera 
to  which  they  belong ;  and,  having  taken  the  trouble  to  de- 
termine this  as  far  as  possible,  I  here  give  the  result  of  what 
appeared  to  me  most  probable.  I  am  far  from  giving  these 
ODservations  as  strictly  agreeable  to  truth  :  on  the  contrary, 
I  consider  them  as  very  ijnpcrfect ;  but  it  is  onl)r  by  making 
them  known  that  I  can  obtain  more  certainty  in  regard  to 
xny  conjectures. 

*  From  Magaxinfiir  das  Ifcueste  aus  der  Pfysik,  vol.  ix.  part  %- 
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The  following  account  is  to  be  found  in  Ulloa's  Voyage 
to  South  America  * : — ^^  In  the  valleys  of  Popayan,  in  South 
America^  there  are  found  insects  which  are  very  remarkable 
on  account  of  the  poisonous  juices  contained  in  their  bodies. 
Among  these  there  is  one  called  coya  or  coyha,  of  a  fiery 
red  colour,  and  not  larger  than  a  common  bug.  It  is  gene- 
rally found  under  stones,  and  in  the  fields  between  the  grass 
and  other  plants.  When  this  insect  is  bruised  on  the  skin 
of  any  animal  its  pernicious  juice  penetrates  into  the  pores, 
becomes  mixed  with  the  blood  and  fluids,  and  occasions 
ulcers,  which,  if  a  remedy  be  not  speedily  applied,  sooa 
produce  death.  The  only  remedy  for  this  evil  is  to  set  fire 
to  the  dried  stems  of  a  certain  plant,  and  to  keep  the  body 
of  the  patient  over  the  flame  till  it  begins  to  swell ;  an  ope- 
ration which  the  inhabitants  of  these  districts  can  perform 
with  great  dexterity.  It  has  been  observed  that  no  bad 
consequences  ensue  when  this  animal  has  been  bruised  on 
the  palm  of  the  hand ;  from  which  it  is  inferred,  that  the 
small  quantity  of  poisonous  juice  is  absorbed  by  the  callous 
parts  of  the  skin  in  the  palm  of  the  hand,  and  cannot  pe- 
netrate into  the  blood.  The  natives,  who  travel  through 
these  districts,  often  bruise  the  insect  in  their  hands  m 
order  to  gratiiy  the  curiosity  of  travellers.  But  there  can 
*be  no  doubt  that  the  coya,  if  bruised  in  a  less  callous  hand, 
the  skin  of  which  is  thinner  or  tenderer,  would  produce 
nearly  the  same  effects  as  when  bruised  in  other  parts  of  the 
body. 

**  Those  who  travel  through  these  valleys,  when  they 
feel  a  sensation  of  puncture  oy  an  insect  in  the  face  or 
neck,  take  great  care  not  to  ruo  or  to  touch  the  part,  be- 
cause the  least  pressure  bruises  the  coya,  which  when  not 
bruised  is  harmless.  On  such  occasions,  they  cause  the 
natives  who  accompany  them  to  examine  the  place ;  and 
if  the  latter  observe  a  coya,  they  blow  it  off  with  their  breath 
without  touching  it;  by  which  means  the  travellers  are  freed 
from  danger.  The  cattle  in  these  valleys  are  led  by  instinct 
to  use  the  same  precaution ;  they  breathe  strongly  on  the 
herbs  and  grass  on  which  they  are  about  to  feed.  The 
mules,  however,  often  eat  the  coya ;  after  which  they  gra- 
dually swell,  and  at  length  die." 

The  province  of  Popayan,  as  is  well  known,  is  a  district 
of  New  Grenada,  and  particularly  remarkable  because  it  is 
tl>e  only  part  of  America  where  platina  is  found.  I  have 
seen  no  account  of  the  coya  in  any  other  work,  and  there- 

•  Vol.  i.  p.  343, 
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fare  I  am  much  inclined  to  suspect  the  accuracy  of  the  above. 
At  any  rate,  very  little  can  be  gathered  from  this  description; 
but,  as  the  insect  is  compared  to  the  bug^  there  is  rea* 
son  to  conjecture  that  it  may  have  some  affinity  with  that 
species.  It  is,  however,  difficult  to  determine  whether  it  be 
an  acanthia,  a  cimex,  or  a  reduvius.  Besides^  we  have  hi- 
therto no  instance  (hat  any  insect  belonging  to  this  species 
can  produce  so  noxious  effects ;  and  if  the  coya  really  exists^ 
the  account  of  it  is  probably  exaggerated,  as  Ulloa's  in- 
formation was  no  doubt  derived  from  the  natives.  StoH* 
describes  an  insect  of  Surinam,  which  perhaps  is  the  same 
as  the  coya,  or  has  an  affinity  with  it.  He  calls  it  the  poi- 
sonous bug,  and  gives  the  following  description  of  it  :— 
''  The  feelers,  which  consist  of  five  joints,  are  yellow ;  the 
eyes  are  verv  prominent,  and  behind  these  eyes  are  placed 
two  small  shining  ones :  the  neck  is  united  to  the  corslet 
by  means  of  a  small  tube.  The  fore-legs  are  covered  with 
black,  liairs ;  which  gives  them  a  very  rough  aspect.  The 
corslet  is  of  a  shinmg  appearance,  black  and  arched :  the 
membranous  part  of  the  sheaths  of  the  wings  is  transpa- 
rent, and  the  wings  themselves  are  brownish  yellow :  the 
hind  part  of  the  body  is  of  a  dark  yellow  colour  on  both 
sides.  It  is  said  that  this  bug  is  furnished  with  a  sting,  and 
that  the  puncture  it  makes  occasions  unsupportable  pain." 
I  have  mentioned  this  bue,  in  my  Natural  History  of  poi- 
sonous Insects  ty  under  the  name  of  reduvius  T^enenatm^ 
The  reduvius  anfmhtiis^  however,  seems  to  approach  nearer 
to  the  coya,  because  it  is  red ;  but  this  bug,  as  far  as  I 
know^  is  not  a  native  of  America,  which  is  the  country  of 
the  reduvius  venenatus. 

M.  Schroter,  superintcndant  of  Weimar,  is  the  first  na- 
turalist who  gave  an  account  of  the  mosckka.  It  is  to  be 
found  in  the  first  part  of  his  Treatises  on  various  Ohjeets 
of  Naturcd  Huttyry  %.  The  account  be  gives  is  in  substance 
as  follows : — <'  The  moschka  has  some  similarity  to  the. 
Timsca  nemorum  of  Linnseus :  it  is,  however,  different.  It 
differs  from  Schafer's  cestrus  by  its  four  eyes,  as  the  latter 
has  only  three.  It  is  very  dangerous  to  cattle,  and  parti- 
cularly to  oxen.  It  makes  a  loud  humming  noise  when  it 
approaches  them,  falls  suddenly  upon  them,  and  then  drops 
on  the  grass.  The  cattle  as  soon  as  they  hear  this  enemy 
at  a  distance  betake  themselves  to  flight,  and  cannot  be  re- 
strained.    This  insect  seldom  appears,  and  flies  with  great 

*  Tab.  xiii.  f.  66.  f  Part  i.  p.  14T. 

I  AbhandlungcQ  uber  verschiedene  Gcj^eiutande  der  Naturgeschichte. 
Halle  1776,  8vo. 
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rapidity :  it  does  not  lon^  remain  on  the  cattle^  but  throws 
itself  on  the  grass,  and  therefore  can  with  difficulty  be 
caught.  M.  Schroter  was  able  only  once  to  obtain  one  of 
these  insects.  It  is  fond  of  frequenting  those  fields  which  arc 
interspersed  with  clumps  of  trees.  The  head  is  oval,  and 
tapers  towards  the  mouth  ;  the  mouth  consists  of  two 
moveable  jawg,  and  the  pincers  are  like  those  of  the  beetle. 
The  whole  head  is  covered  with  hair,  but  more  so  around 
the  mouth  than  on  the  forehead.  The  hair  on  the  upper 
part  of  the  head  standi  erect  like  bristles,  but  that  around 
the  mouth  hangs  down.  Its  colour  is  whitish.  Two  large 
eyes  stand  on  each  side  of  the  head,  and  two  small  ones 
in  the  centre.  The  large  eyes  are  cut  into  facets,  the  small 
ones  are  plane.  It  has  a  white  hairy  band,  which  passes 
round  the  whole  neck  and  ends  at  the  extremities  of  the 
first  two  l^s.  The  corslet  ia  round,  very  black,  and  at  the 
extremity  towards  the  body  covered  with  single,  crooked 
hairs^  white  at  the  points.  The  two  wings  are  white,  a 
little  bVownish,  and  not  much  longer  than  the  body.  The 
hind  part  of  the  body  is  entirely  covered  with  hairj  the 
upper  part  towards  the  corslet  is  entirely  black,  interspersed 
with  single  white  hairs ;  but  the  lower  part  and  the  rump 
are  yellow.  The  whole  body  terminates  m  a  point.  On  the 
lower  part  the  insect  is  completely  hairy  and  black,  except 
on  the  rump,  where  it  is  yellow.  The  six  legs  are  black : 
the  hind  thighs  are  covered  with  hair^  and  the  tarsus  has 
six  joints. 

M.  Schroter  reckons  this  kind  of  gnat  among  the  Lin- 
naean  flies  with  silk-like  naked  feelers ;  and  it  certainly  de- 
serves to  form  a  peculiar  variety.  He  has  given  a  repre- 
sentation of  it,  tao.  i.  fig.  6. 

After  him  few  seem,  to  have  paid  any  attention  to  this 
insect  till  it  was  again  brought  to  notice  by  M.  fiechstein. 
He  introduces  it  under  the  name  of  the  cattle  fly,  musca 
nemorum  Linn.,  as  an  enemy  to  cattle,  and  says  it  has  four 
eyes,  and  that  the  body  is  marked  with  yellow  rings  and 
three  white  bands. 

From  various  grounds  it  appears  that  this  insect,  till  its 
natural  history  has  been  more  accurately  examined,  may  be 
placed  in  the  same  class  as  the  rhingia  of  Fabricius.  Expe- 
rienced entomolgists  will  certainly  do  a  great  service  to  na- 
tural history  by  undertaking  the  examination  of  this  sub- 
ject. Should  it  be  found  that  it  really  belongs  to  this  class. 
It  might  be  introduced  into  tlie  system  under  the  following 
characters : 

Rhingia 
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Rhingia  tinniens.  R.  hirsuta^  atra^  thorace  glabra^  abdo* 
minis  segmento  primo  albo^  ano  flavo. 

Lepecnin,  in  the  first  part  of  the  Journal  of  his  Travels 
through  different  Parts  of  the  Russian  Empire  *,  describes 
a  spider,  which,  on  account  of  its  remarkable  characters, 
deserves  a  place  in  our  systems,  of  which  it  has  hitherto 
been  deprived.  It  has,  perhaps,  been  overlooked,  because 
Lepechin  calls  it  a  tarantula ;  a  name  veiy  improper,  since 
the  spider  described  by  him  differs  very  much  from  the  ta- 
rantula (aranea  tarantula).  At  any  rate,  on  account  of  this 
difference  it  ought  to  be  distinguished  by  the  name  of  the 
Tartarian  tarantula.    His  description  is  as  follows  : 

On  account  of  the  saline  nature  of  the  districts  around 
Usolia,  a  very  dreadful  kind  of  spider  is  fond  of  irequenting 
them.  These  animals  reside  in  noles  under  the  earth,  and 
the  passage  which  conducts  to  them  does  not  seem  to  be 
above  a  quarter  of  an  arschine  in  depth.  They  extend  their 
webs  on  the  ground  before  their  hole,  and  devour  without 
mercy  the  insects  which  fall  into  them.  The  exterior  part 
of  the  body  is  entirely  covered  with  soft  hair,  which  gives 
them  a  horrid  appearance.  The  head  has  the  figure  of  a 
half  pyramid,  the  sharp  side  of  which  represents  the  mid- 
dle of  it,  and  the  bottom  the  forehead.  The  breast  is  co^ 
vered  by  a  roundish  shield,  whitish  on  the  edges  and  fur- 
nished in  the  middle  with  black  hair.  Small  white  and 
almost  imperceptible  veins,  which  proceed  from  the  white 
edge  of  the  sh  ield,  meet  in  the  centre.  On  the  top  of  the  head 
there  are  eight  eyes,  the  smallest  of  which,  four  in  num- 
ber, occupy  the  lowest  place  before  the  mandibles :  above 
these  there  are  two  lai^  eyes,  and  above  these  two  others 
of  a  moderate  size.  Besides  these  there  are  large,  bright 
red  eyes  on  the  sides  above  the  mandibles.  The  two 
mandibles  are  covered  with  soft  hair,  blackish  at  the 
ends,  armed  with  small  pointed  and  stiff  hooks.  The 
feelers  consist  of  four  joints;  three  of  them  are  reddish 
brown ;  the  other,  which  is  the  last,  is  black,  and  has  a 
blunt  point.  On  the  back  there  are  two  rows  of  whitish 
points  between  the  black  ones. 

The  lower  part  of  this  spider  is  black  and  rough.  The 
first  joints  of  the  legs  are  reddish  brown  on  the  lower  side ; 
the  next  is  short,  and  black  all  around ;  the  third  is  red- 
dish brown,  with  a  black  band  at  the  end  ^  the  fourth  and 
fifth  are  grayish  black,  and  the  last  is  split  in  the  form  of 
a  claw.    The  rump  is  furnished  with  six  papillae,  two  of 

^  German  edition,  Altcnbourg  2774.1  p.  zoo. 
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which  are  on  the  sides^  two  below,  and  two  between  the 
upper  and  lower  ones,  which  are  shorter  than  the  others. 
Though  I  made  inquiries  among  the  inhabitants  with  the 
greatest  care,  I  coula  not  find  that  there  ever  had  occurred 
any  instance  of  people  being  hurt  by  this  formidable  animal. 

In  p.  237  of  the  same  work  Lepechin  gives  a  farther 
account  of  this  spider  in  the  followmg  words : — ^^  In  this 
place  we  learned  some  further  particulars  respecting  the  ta- 
rantula. Having  dug  up  some  of  their  nests,  we  observed 
what  this  animal  uses  as  weapons  against  its  enemies. 
When  it  finds  itself  deprived  of  every  means  of  flight,  it 
remains  quiet,  puffs  itself  up,  and  ejects  from  its  back,  as 
if  through  a  synnge,  a  white  juice  to  the  distance  of  two 
arschines.  I  cannot,  with  certainty,  say  whether  this  juice 
be  poisonous  or  not,  because  none  of  us  were  inclined  to 
make  the  dangerous  experiment.  But  we  were  assured  by 
one  of  the  cossacs  who  were  on  guard  at  Woguti,  that  a 
woman  of  Little  Russia  had  the  misfortune  to  feel  the  ef- 
fects of  this  juice.  She  dug  up  a  spider  of  this  kind,  and 
on  turning  it  with  a  stick  it  squirted  some  of  the  juice  on 
her  hand,  which  in  a  short  time  became  inflamed :  the  part 
swelled  with  unsupportable  pain,  and  the  most  serious  con- 
sequences might  have  ensued  had  not  a  remedy  been  speed- 
ily applied.  The  best  antidote  to  this  poison  is  the  animal 
itself.  It  is  put  alive  into  oil,  and  kept  in  that  manner  for 
use.  If  the  part  exposed  to  the  action  of  the  juice  be  rub- 
bed over  with  this  oil,  a  cure  takes  place  without  any  need 
of  employing  music ;  which,  indeed,  could  not  be  obtained' 
in  these  districts,  as  the  whole  music  of  the  country  people 
consists  of  a  screeking  noise  produced  by  reeds,  or  the  stem 
of  the  wild  angelica  (angelica  sylvestris) .  These  spiders 
were  so  quarrelsome,  and  greedy  of  devouring  each  other, 
that  of  twenty  of  them  confined  in  a  glass  only  one  re- 
mained alive  as  conqueror.  The  black  sheep,  it  is  said,  are 
great  enemies  of  the  tarantulas.  These  animals  dig  them 
up  from  the  earth,  and  readily  eat  them ;  on  which  account 
these  sheep  are  highly  esteemed  by  the  Calmucs,  who  are 
much  afraid  of  the  tarantulas,  so  that  they  never  encamp  in 
places  frequented  by  them,  but  proceed  to  some  other  di- 
strict, however  tirea  their  cattle  may  be. 

Lepechin  calls  this  kind  of  spider  a  tarantula,  and  conse- 
quently it  must  have  some  similarity  to  the  tarantula  of  the 
system.    According  to  Fabricius  the  tarantula  has  ten  eyes, 

in  the  following  form,    •  •  •  •  5   whereas  that  of  Lepechin 

has  only  eight,  as  the  large  red  eves  above  the  mandibles 
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will  hardly  be  considered  by  entomologists  as  real  eyes^ 
but  as  prominences  which  have  the  form  of  eyes  without 
possessmg  their  properties.  If  this  conjecture^  which  ap- 
pears to  me  very  prooable,  be  well  founded^  and  as  the  eight 
real  eyes  of  Lepechin's  spider^  according  to  his  own  ac- 

county  are  arranged  in  this  manner,  .  I .' .      it  belongs  to 

Fabricius*s  sixth  family  of  spiders,  where  the  aranea  clavipes, 
saccata,  and  fumigata,  are  placed.  In  regard  to  form,  it 
seems  to  have  the  greatest  similaritj'^  to  the  aranea  clavipes ; 
from  which,  however,  it  is  so  difierent  in  many  respects, 
even  without  taking  into  account  the  diversity  of  country, 
that  few  entomologists  will  be  inclined  to  consider  both  as 
varieties  of  the  same  kind.  The  parts  of  the  mouth  are  not 
different  from  those  of  spiders  in  general :  what  Lepechin 
calls  feelers  are,  in  all  probability,  nothing  else  than  what 
entomologists  have  long  and  much  better  distinguished  by 
the  name  of  palpi ;  for  it  may  with  certainty  be  affirmed, 
that  no  antennee  have  ever  yet  been  found  in  spiders.  It  is 
seen,  from  what  has  been  said,  that  Lepechm's  tarantula 
certainly  deserves  to  form  a  new  kind  in  the  system,  which 
may  be  placed  after  the  aranea  clavipes  as  follows : 


Aranea  tartarica  oculis  .... 

A.  hirta  atra,  thorace  albo  marginato,  rotundato,  abdomi- 
nis dorso  seriebus  duabus  punctorum  albicantium,  pedi- 
bus  e  rufescente-nigris. 

Habitat  in  Tartaria  valde  fr^quens. 

Subterranea,  retiaria.  Hirta,  atra.  Thorax  rotundatus, 
albo-marginatus,  medio  alter,  pilosus,  verulis  albis. 
Mandibularum  pars  lateralis,  maculis  magnis,  oculari- 
bus,  rubris.  Palpi  rufcsccntes,  articulo  extremo  obtuso, 
nigro.  Abdominis  dorsum  seriebus  duabus  punctorum 
albicantium.  Femora  priora  subtus  rufescentia;  tibiae 
tarslque  annulis  atris,  rufcscentibus  et  nigris.  Anus  pa- 
pillis  sex. 

Succo  viroso  albo  prsedita. 

It  is  not  improbable  that  this  spider  is  of  the  same  kind 
as  that  described  by  Laxman*  under  the  name  of  aranea 
Siv^oriensis :  at  any  rate  tliere  is  great  reason  to  make  this 
conjecture,  from  what  Gmelin  says  of  this  spider,  in  de- 
scribing the  aranea  tarantula  \  i  should  this  be  the  case, 

*  Nov.  Commcm.  Pctropol.  vol.  xiv.  p.  Sot, 

f  See  Sy^tema  Nat.  JJniu  cd.  13,  tom.  u  pars  v.  p.  2956,  n.  34. 
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Laxman's  aranea  Sihgoriensis  ought  not  to  be  considered  Sts 
a  variety  of  the  aranea  tarantukL,  but  rather  as  a  variety  of 
Lepechin's  spider,  or  as  a  particular  species.  Whether  the 
large  red  pair  of  eyes  be  really  eyes,  still  remains  a  problem 
which  deserves  to  oe  an  object  of  future  research  to  natura-* 
lists ;  and  the  question,  whether  the  proper  tarantula  {ara- 
nea tarantula  auctorum)  be  found  in  the  southern  parts  of 
Russia,  requires  iiirther  proof  before  it  can  be  answered  in 
the  affirmative. 

In  j4  Fotfage  to  Madeira  and  t/ie  Leeivard  Caribean 
Islatids^  by  a  lady,  London  1792^  8vo.  mention  is  made  also 
of  a  tarantula,  which,  according  to  every  probability,  is 
nothing  else  than  the  aranea  clavipes,  or  a  \  large  American 
kind  of  earth  spider.  It  does  not  appear  to  be  the  aranea 
avicularia^  at  least  according  to  the  description  of  it,  which 
is  very  defective,  like  all  the  descriptions  of  natural  objects 
found  in  books  of  travels  written  by  ladies.  There  is  reason, 
however,  to  conjecture  that  it  is  not  the  real  aranea  taran- 
tula,  because  this  spider  has  never  been  found  in  the  di- 
stricts which  the  authoress  visited.  Of  her  spider  she  gives 
the  following  account : — ^*  A  kind  of  tarantula  is  found  in 
Antigua  in  stony  places  and  under  old  ruins.  Its  bite  pro- 
duces convulsions  with  strangury,  and  sometimes  proves 
mortal.  Music,  however, produces  no  sensible  effect  on  tliose 
bitten  by  it."  It  certainly  is  worth  while  to  make  some 
fiirther  researches  respecting  this  spider. 

In  large  collections  there  are  generally  found  two  varie- 
ties of  the  American  bird  spider  {aranea  avicularia) ;  a 
larger  than  the  common,  which  is  dark  brown,  and  a 
smaller,  of  a  bright  cinnamon  colour,  a  very  beautiful  spe- 
cimen of  which  I  saw  in  the  collection  of  Mr.  Ortman, 
apothecary  of  Hamburgh*.  The  owner  of  it  observed  on  the 
inside  of  the  first  joint  of  the  fore-legs  of  some  specimens  a 
small,  black,  corneous,  sharp-pointed  spur.  .  Is  it  not  pro- 
bable that  this  spur  is  a  distinguishing  mark  of  seit,  and 
ftiay  not  this  mark  be  peculiar  to  the  male  ?  These  ques- 
tions can  be  best  answered  by  comparative  observations. 

John  Angelo  Brunelli,  in  his  description  of  the  river  of 
the  Amazons,  in  the  Transactions  of  the  Institute  of  Bo- 
logna*, gives  an  account  of  an  insect,  which  is  so  badly 
described  that  no  entomologist  can  with  certainty  determine 
to  what  genus  it  belongs,  though  it  is  probable  that  it  be^ 
longs  to  the  cymothoea  of  Fabricius :  at  any  rate  I  am  of 
opinion  that  we  shall  not  be  far  from  the  truth  if  we  con- 

*  Comm.  dc  Bononicas.  Sclent,  et  Art.  Institut.  ACquc  Acad,  torn*  vii. 
1791,  4.to, 
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sider  Bninelli's  insect  as  a  little  known  species  of  this  genus 
till  the  natural  history  of  it  has  been  better  explained.  The 
following  is  his  account  of  it : — ^^  The  Brasilians  give  the 
name  of  cojidiru  to  an  insect  shaped  like  a  small  worm, 
which,  when  stroked  with  the  finger  in  one  direction,  is 
smooth,  but  when  stroked  in  the  other  feels  so  rough  that 
it  wounds  the  finger.  It  is  greedy  of  blood  from  wounds ; 
it  is  dangerous  to  the  crocodile  when  wounded  in  the  water, 
and  is  found  in  many  places  in  multitudes.  It  makes  its 
way  into  the  limbs  of  the  natives,  and  cannot  be  taken  out 
without  laying  open  the  part :  the  men,  therefore,  must  be 
very  cautious  when  they  go  into  the  rivers/' 


XI.  Miscellanies  in  Natural  History  :  viz.  An  Improve^ 
vient  in  the  System  of  the  Mammalia ;  Observatimis  on 
a  living  Opossum ;  and  an  Account  of  the  third  Genera- 
tion of  the  Porcupine '  Man.     By  Professor  Blumen- 

BACH  *. 

-I  H  E  system  of  the  mammalia,  which  I  have  made  the 
foundation  of  my  Manual  of  Natural  History ,  and  which 
has  been  followed  l)y  various  naturalists  in  their  works, 
will,  I  hope,  be  renaered  more  agreeable  to  nature,  and 
more  perfect,  by  the  following  alteration,  which  has  been 
occasioned,  in  particular,  by  the  discovery  of  the  ornitho- 
rkyncus  paradoxus.  The  organs  of  motion  arc  made  the 
chief  ground  of  these  orders,  because  they  soonest  strike 
the  attention,  and  are  in  the  most  intimate  relation  with  the 
whole  habits  of  the  animals.  I  have,  however,  subdivided 
two  of  them,  which  comprehend  a  great  variety,  into  two 
families,  according  to  the  diversity  of  their  incisor  teeth,  and 
distinguished  them  by  the  known  names  of  some  Linnsean 
orders,  that  those  whole  classes  are  arranged  as  follows  : 

I.  Order.  Bimanus. 
1.  Homo. 

II.   OUADRUMANA. 

t?.  Simia. 

3.  Papio. 

4.  Cercopitliecus. 

5.  Lemur. 

•  From  Magaxin  fiir  den  Nsuesren  luitand  der  t^A:ick:.:.it^  Kz  ^  by 
J.  H.  Voigt,  vol.  iii.  1802. 

III.  Cm- 
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III.  Chiroptera. 

6.  Vcspertilio. 

IV.  Digit  ATA. 

Mammalia  with  detached  toes  on  all  the  four  feet.  This 
order  is  divided,  according  to  the  diversity  of  the  incisors, 
into  the  following  families : 

A.  Glires  with  mouse-like  incisors. 

7.  Sciurus. 

8.  Glis. 

9.  Mus. 

10.  Marmota. 

11.  Scavia. 

12.  Lepus.   ' 

13.  Jaculus. 

14.  Hystrix. 

B.  Ferje.   The  rodentia^  properly  so  called,  and  some 
other  genera  with  similar  teeth. 

13.  Erinaceus. 

16.  Sorex. 

17.  Talpa. 

18.  Didelphis. 

19.  Viverra. 

20.  Mustela. 

21.  Ursus. 

22.  Canis. 

23.  Felis. 

C.  Bruta.  Without  incisors,  or  at  least  without  fore* 
teeth. 

24.  Bradypus. 

25.  Myrmecophaga. 

26.  Manis. 

27.  Tatu." 

V.   SOLIDUNGULA. 

28.  Equus. 

VI.  BisuLCA.    The    ruminating    animals    with    divided 
hoofs. 

29.  Camelus. 

30.  Capra. 
,31.  Antilope. 

32.  Bos. 

33.  Giraffa. 

34.  Cervus. 
33.  Moschus. 

E  3  VII.  Muu- 
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VII.  MuLTUNOULA.  Mostly  large,  or  shapeless,  bristly, 
thinly  haired  mammalia,  with  more  than  two  claws  on 
each  foot;  comprehending  swine,  for  these  properly 
have  four  claws. 

36.  Sus. 

37.  Tapir. 

38.  Elephas. 

39.  Rhinoceros. 

40.  Hippopotamus. 

VIII.  Palmata.  Web-footed  mammalia,  again  divided, 
according  to  the  diversity  of  their  incisors,  into  the 
above  three  families. 

A.  Glires. 

41.  Castor. 

B.   FERiC. 

49.  Phoca. 

43.  Lutra. 

C.  Bruta. 

44.  Ornithorhyncus. 

45.  Trichechus. 

IX.  Cetacba. 

46.  Monodon. 
47*  Balena. 
48.  Physeter. 
49*  Delphinus. 

Observations  on  a  Uving  Opossuvi^  Didelphis  marsuplalis. 

Some  months  ago  I  obtained  that  wonder  of  all  the  land 
animals,  as  Mr.  Lawson  calls  it,  for  which  I  was  indebted 
to  the  kindness  of  an  American  friend.  Dr.  Ttdyman,  of 
Charlestown,  in  South  Carolina. 

It  is  about  as  laige  as  a  middle-sized  cat.  Its  head  is 
shaped  like  that  of  the  fox :  but  its  long  snout,  and  the 
bare  flesh -coloured  nose  turned  somewhat  upwards  almost 
in  the  form  of  a  snout,  are  nearly  like  those  of  a  pig.  The 
aperture  of  the  mouth  is  exceedingly  wide :  the  lower  jaw 
is  perceptibly  shorter  than  the  upper ;  and  the  upj>er  ancu* 
lar  tceih,  even  when  the  mouth  is  shut,  are  visible.  The 
head  is  white,  \\  ith  a  faint  blackish  stripe  along  the  fore- 
head,  and  the  part  betMcen  the  fore  comers  of  the  eyes  and 
the  snout  is  of  the  same  colour.  Both  sides  of  the  mouth, 
and  in  parJcular  the  chin,  are  furnished  with  a  great  many 
long  stiff*  hairs.  The  pupil  of  the  eye  is  small,  but  the 
comta  is  proportionally  large  and  exceeding:] \-  con\*ex,  so 
thai  very  iittie  of  the  white  of  the  eye  can  be  seen ;  and 

this^ 
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this,  with  the  dark  brown  colour  of  the  iris,  gives  to  the 
animal  a  lively  appearance.  Of  a  membrofia  mditans,  as 
among  the  quadrumana,  scarcely  any  rudiment  is  to  be  seen. 
The  ears  are  large,  black,  naked,  and,  according  to  ap- 
pearance, merely  membranous,  without  any  cartilaginous 
folds,  and  therefore  nearly  like  those  of  the  bat;  in  my 
animal  also,  without  the  white  border  which  is  ascribed  to 
others  of  this  genus. 

The  neck  is  short  and  thick,  and  the  same  is  the  case 
with  the  rump,  which  is  well  covered  with  hair.  Sometimes 
the  hair  on  the  back  is  long  and  erect,  almost  as  in  the 
badger ;  its  colour  is  white  mixed  with  black,  and  darkest 
on  the  shoulders. 

The  bag  on  the  belly  is  very  apparent  by  its  prominence, 
especially  when  the  sin^lar  osm  marsupialia  or  cornua 
pelvis  abdtymifialia  lie  under  it.  The  place  of  its  aperture  is 
marked  only  by  a  longitudinal  fissure. 

The  tail  is  about  the  length  of  the  body  ;  it  is  almost  na- 
ked, and  as  scaly  as  that  of  the  rat,  but  a  real  cauda  pre^ 
hensilis. 

The  shoulders  and  fore  legs  are  black,  and  covered  with 
soft  hair.  The  toes  are  naked,  and  of  a  flesh  colour.  The 
hind  feet  are  furnished  with  detached  toes  with  a  small  flat 
nail,  but  on  all  the  other  toes  there  are  hooked  claws  of  a 
white  colour. 

A  figure  of  the  animal,  drawn  from  the  life,  may  be  seen 
in  my  Abhildungen  naturhistorischer  Gegenstande,  tab.  54. 

It  is  a  real  animal  omnivoruw,  and  can  feed  upon  any 
kind  of  fruit ;  it  is  fondest  of  plums,  and  of  other  food, 
next  to  flesh,  of  fowl,  game,  and  in  particular  of  soup  and 
bouilli.  It  chews  its  food  with  great  deliberation,  and 
catches  the  large  pieces  very  dexterously  with  its  fore  feet ; 
and  it  uses  these  feet  with  great  address  for  dressing  its 
snout,  on  w^hich  occasions  it  sits  on  its  hind  legs  like  a 
squirrel. 

Its  cry,  which  it  seldom  emits  except  when  irritated,  is  a 
weak  kind  of  grunting.  It  drinks  very  little,  and  some- 
times not  for  several  days.  It  seldom  makes  water,  and 
even  when  in  good  health  voids  its  excrements  only  once 
in  four  or  five  days.  It  however  does  neither  in  the  place 
where  it  lies,  but  always  retires  to  a  corner  of  its  kennel. 

In  general  it  preserves  itself  very  clean;  and  on  the 
whole  is  a  quiet,  good-natured  animal;  slow,  and  as  it 
were  cautious  in  all  its  motions ;  and  of  so  strong  a  consti- 
tution that  the  people  in  Anterica  are  accustomed  to  say, 

E  4  «  If 
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"  If  a  cat,  according  to  the  proverb,  has  nine  lives,  the 
opossum  has  nineteen." 

I  shall  now  say  a  few  words  respecting  the  oldest  ac- 
counts and  figures  of  this  animal,  which  were  published  in 
Europe  after  the  discovery  of  the  New  World. 

The  first  person  who  made  mention  of  it,  as  far  as  I 
know,  was  V.  Pinzon,  who  accompanied  Columbus  on 
his  first  voyage  of  discovery.  This  notice  is  to  be  found 
in  Herwag's  Collection  (Novus  Orbis,  the  first  edition  of 
1532,  p.  121*.) 

About  the  end  of  the  fifteenth  century  one  of  these  ani- 
mals was  brought  alive  to  Seville,  and  presented  to  the 
king  of  Granada. 

Peter  Martyr,  who  saw  a  dead  specimen  of  this  animal, 
gave  a  more  accurate  account  of  the  opossum,  which  he 
thus  describes  :  **  Monstrosum  animal,  vulpino  rostro,  cer- 
copitheca  cauda ;  vespertilioneis  auribus,  manibus  humanis, 
pedibus  simiam  seipulans,  &c." 

The  name  of  simiviilpa  was  first  given  to  it  by  Gylli,  in 
his  edition  of  iSlian,  1 553,  4to.  p.  209 ;  and  this  denomi- 
nation was  afterwards  adopted  by  Gessner. 

The  oldest  figure  of  it  with  which  I  am  acquainted,  but 
which  is  indeed  very  defective,  is  in  the  unfortunate  Ser- 
vetus's  edition  of  Ptolemy,  1535,  fol.  tab.  28.  It  is  there 
given  as  brought  from  the  eastern  coast  of  Terra  Fir  ma, 
with  this  inscription  :  ^*  Reperitur  hie  animal  habens  reser- 
vaculum  quo  suos  puUos  secum  portat,  et  eos  non  nisi  lac-* 
tandi  tempore  emittit«  Tale  regi  Hispanic  Granate  ob- 
latum  est." 

The  first  tolerable  figure  was  given  by  Nierenberg, 
p.  156,  if  we  except  the  woolly  hair  and  the  hind  feet, 
which  are  entirely  misrepresented. 

The  third  Generation  of  the  Porcupine  Man. 

The  well-known  astronomer  J.  Machin  gave  in  the  Phi- 
losophical Transactions  for  1732t  the  first  account  of  a  boy 
of  14  years  of  age,  aftcn^ards  called  the  porcupine  many 
whose  whole  skin,  the  head,  the  palms  of  the  hand,  and  the 
soles  of  the  feet  excepted,  was  covered  with  corneous  pegs, 
which  gave  the  body  an  appearance  as  if  covered  with  a 
coat  of  mail.     He  was  not  bom  with  this  cuticular  defor- 


"*  This  very  scarce  etiit'w  prirtcrps  seems  to  be  unknown  to  modem 
bibliographers  best  acquainted  with  the  literature  of  voyages  and  travels. 
1  obtained  my  copy  liuuui^h  ibc  kindness  of  Sir  Joseph  iianks. 

f  Vol.  xxxvii.  p.  199. 

mitv. 


Miscellanies  in  Natural  History.  73 

mity,  which  first  made  its  appearance  seven  or  eieht  weeks 
after  birth,  at  which  period  the  skin  became  yellow,  and 
gradually  continued  to  grow  darker,  till  at  length  it  became 
black,  and  soon  after  thicker  and  more  corneous. 

In  his  fiftieth  year  this  man,  who  was  now  married  and  a 
father,  exhibited  himself  in  London,  together  with  his  sop, 
who  had  the  same  deformity  of  skin.  The  celebrated 
Baker,  who  wrote  on  the  microscope,  gave  at  that  time 
in  the  Philosophical  Transactions*  an  appendix  to  M. 
Machin'3  paper ;  and  as  the  latter  had  given  a  representa- 
tion of  the  hand  of  the  father,  the  former  gave  a  figure  of 
that  of  the  son  from  a  drawing,  an  engraving  of  which  may 
be  seen  also  in  Edwards's  Gleanings  of  Natural  History, 
p.  1,  tab.  213. 

This  son  afterwards  married ;  and  in  the  month  of  Sep* 
tember  1801  I  saw  two  of  his  sons  perfectly  like  their  fa* 
ther  and  grandfather,  and  consequently  the  third  genera- 
tion of  this  family  so  singular  on  account  of  this  cuticular 
deformitv. 

The  oldest  was  twenty-two  years  of  age  and  married,  the 
vounirer  was  fourteen.  Both  were  stout,  well  made,  and  of 
an  athletic  constitution.  The  older  was  a  good  pugilist  like 
his  grandfather,  who  is  said  to  have  excelled  in  this  gymnastic 
art.  His  face,  the  palms  of  the  hands,  and  the  soles  of  the 
feet  were  of  the  usual  appearance,  but  seemed  to  me  to  be 
uncommonly  red.  The  skin  of  the  remaining  parts  of  the 
body  was  covered  with  corneous  excrescences,  or  pegs  of 
greater  or  less  size,  and  of  a  more  or  less  horny  nature. 
The  longest,  strongest,  and  hardest,  were  on  the  fore  arm 
and  thighs ;  the  finest  were  on  some  parts  of  the  lower 
belly.  They  were  in  general  smaller  on  the  younger  bro- 
ther, and  in  many  places,  such  as  the  breast,  soh.  The 
largest  excrescences  were  from  four  to  five  lines  in  length, 
and  of  an  irregular  prismatic  form,  with  blunt  edges,  al- 
most as  if  pressed  flat.  The  thickest  were  about  three  lines 
in  diameter ;  at  the  extremities  in  general  spHt,  and  many 
of  them  diverging  like  a  fork.  On  the  other  hand,  I 
scarcely  observed  one  of  them  of  that  cylindric  form  ascri- 
bed to  them  by  Baker,  who  besides  supposed  them  to  be 
hollow ;  at  least  such  was  the  opinion  ot  Haller,  who  con- 
sidered this  as  a  confirmation  of  Boerhaave's  opinion  in  re- 
gard to  the  construction  of  the  epidermis,  as  he  says :  *^  In 
hoc  puero  tota  superficies  corporis  abiit  in  congeriem  tubu- 
)o]iim  exstantium^  callosorum,  subinde  rcnascentium^  quod 

*  Vol.  xlix.  part  i.  p.  lU 
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certe  exemplum  quasi  de  industria  ad  conformandam  prae- 
ceptoris  sententiam  factum  est."  Boerhaave  says  expressly 
of  the  epidermis :  '^  Constat  vadorum  exhalantium  et  inba- 
lantium  imiumerabilium  extremis  annulis^  inter  se  connatis." 

Where  the  excrescences  were  longest  and  thickest,  they 
appeared  to  me  to  be  like  those  which  I  have  seen  in  the 
elephant  under  the  forehead  and  above  the  trunk. 

The  colour  of  them  in  general  appeared  to  be  a  chcsnut 
or  coffee  brown.  This  however  was  the  case  at  the  surface, 
for  in  other  parts  the  larger  ones  were  rather  yellowish 

The  hair  of  the  skin  appeared  sometimes  as  if  grown  into 
the  horny  substance  of  these  excrescences. 

Both  the  brothers^  as  well  as  the  father  and  grandfather^ 
had  had  the  smallpox,  in  the  last  stage  of  which  they  lost 
the  greater  part  of  their  excrescences ;  but  they  were  soon 
gradually  reproduced.  In  general  they  drop  off  singly  from 
time  to  time,  especially  in  winter ;  but  new  ones  gradually 
grow  up.  When  they  are  in  any  manner  torn  oflF,  the  skin 
which  lies  under  them  readily  begins  to  bleed. 

The  skin  on  the  top  of  the  head  before,  and  especially  in 
the  oldest,  forms  a  kind  orbroad  callosity,  which  has  some 
]:esemblance  to  the  iqfis  of  the  camel. 

The  perspiration  of  these  two  brothers  exhibits  nothing 
uncommon,  no  perceptible  smell,  &c.  and  during  great 
heats  or  violent  exercise  they  sweat  like  other  men. 

I  am  acquainted  with  only  two  cases  which  have  a  real 
analogy  to  that  of  the  porcupine  men  fix>m  Suffolk.  The 
one  is  the  boy  from  Biseglia,  of  whom  Stalp  van  der  Wiel 
has  given  a  figure  and  some  account,  in  his  Observations  * ; 
the  other  is  a  female  child,  three  years  of  age,  at  Vienna, 
whose  history  and  an  account  of  the  cure  have  been  pub- 
lished by  J.  A.  von  Brambillasf.  In  both  the  face  was 
free  from  these  excrescences,  but  the  palms  of  the  hands 
and  the  soles  of  the  feet  were  the  most  covered  with  them. 
An  observation  made  in  regard  to  the  boy  corresponds  ex- 
actly with  a  circumstance  related  of  the  porcupine  man :  "De- 
lapsis,  veteribus,  novas  illico  succedebant  squamse,  quibus 
avulsis  mox  effluebat  sanguis ;"  and  the  case  is  the  same 
with  what  Brambilla  says  of  the  girl :  **  she  was  born  with  a 
smooth  and  somewhat  yellow  skm,  but  in  six  weeks  it  be- 
came brown,  and  in  the  course  of  a  year  black  and  bristly." 
The  last-mentioned  child  was  freed  from  its  bristly  warts 

^*  Obscrvat.  part  ii.    p.  374. 
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by  the  continued  use  of  bathing  and  mercurials ;  and  we  are 
told  by  Baker  that  the  first  porcupine  man  twice  employed 
salivation  to  cleanse  his  skin ;  that  by  these  means  the  ex- 
crescences dropped  off,  and  that  the  skm  continued  for 
some  time  as  white  and  smooth  as  that  of  other  people ;  but 
that  soon  after  the  cure  it  became  covered  w^ith  these  horny 
excrescences  as  before. 

Other  instances  of  singular  deformities  in  the  skin  are 
mentioned  by  Fabricius,  Hildanus,  Fourcroy,  &c.,  but 
these  are  so  different  from  that  here  alluded  to,  that  they 
cannot  be  placed  in  the  same  class. 


XII.  j4  Survey  and  Report  of  the  Coasts  and  Central  Hfsrh^ 
lands  of  Scotland  \  made  by  the  Command  of  tfie  Ricrhi 
Hofiourable  the  Lords  Commissioners  of  His  Ma^esty*s 
Treasury  iii  the  Autumn  of  1802.  By  Thomas  Tel- 
PORDj  Civil  Engineer,  Edinburgh,  F.  JR.  S. 

^Coiuinutd  fiom  \ol.xv,  p.  ^i.] 

The  Fisheries. 

Xn  what  regards  the  fisheries,  I  beg  leave  to  quote  a  pas* 
sage  from  my  last  year's  Report.  **  I  believe  it  is  gener  lily 
admitted,  that  in  the  improvement  of  a  country,  the  inter- 
ference of  government  should  extend  only  to  the  removing 
obstacles,  and  affording  conveniences  which  are  oi  a  na- 
ture not  easily  to  be  surmounted  by  individuals,  or  any 
body  of  men  who  can  be  brought  to  act  together;  and 
where  it  is  evident  that  by  removing  those  obstacles  and 
affording  these  conveniences,  the  exertions  of  individuals 
will  be  greatly  fisu^ilitated,  so  as  to  promote, the  general  good 
of  the  empire.'* 

The  objects  connected  with  the  Fisheries,  which  seem 
to  come  under  the  foregoing  description,  are,  1st,  the  want 
of  a  ready  communication  by  water  between  the  east  and 
west  coasts ;  sdly,  the  want  of  communications  by  land 
from  the  low  countries  and  the  east  coast,  with  the  shores 
and  fishing  lochs  of  the  west  coast ;  3dly ,  the  inconveniences 
arising  from  the  operation  of  the  salt  laws ;  and  4thly,  the 
want  of  a  harbour  in  Caithness. 

The  first  and  second  of  those  objects  have  already  been 
fiilly  discussed  under  the  heads  of  the  Caledonian  Canal,  and 
the  proposed  Bridges  and  Roads.  The  third  has  been  so 
often  and  thoroughly  investigated,  that  I  shall  only  in  this 
place  take  the  liberty  of  mentioning  that  all  the  inform  at  ion 
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certe  exemplum  quasi  de  industria  ad  confbrmandam  prae- 
ceptoris  sententiam  factum  est."  Boechaave  says  expressly 
ot  the  epidermis :  **  Constat  vadorum  exhalantium  et  inha- 
lantium  innumerabilium  extremis  annulis^  inter  se  connatis.'^ 

Where  the  excrescences  were  longest  and  thickest,  they 
appeared  to  me  to  be  like  those  which  I  have  seen  in  the 
elephant  under  the  forehead  and  above  the  trunk. 

The  colour  of  them  in  general  appeared  to  be  a  chesnut 
or  coffee  brown.  This  how^ever  was  the  case  at  the  surface, 
for  in  other  parts  the  larger  ones  were  rather  yellowish 
grav. 

The  hair  of  the  skin  appeared  sometimes  as  if  grown  into 
the  horny  substance  of  these  excrescences. 

Both  the  brothers,  as  well  as  the  father  and  grandfather^ 
had  had  the  smallpox,  in  the  last  stage  of  which  they  lost 
the  greater  part  of  their  excrescences ;  but  they  were  soon 
gradually  reproduced.  In  general  they  drop  oft  singly  from 
time  to  time,  especially  in  winter ;  but  new  ones  gradually 
grow  up.  When  they  are  in  any  manner  torn  oflF,  the  skin 
which  lies  under  them  readily  begins  to  bleed. 

The  skin  on  the  top  of  the  head  before^  and  especially  in 
the  oldest,  forms  a  kind  ofbroad  callosity,  which  has  some 
]:esemblance  to  the  Iqfis  of  the  camel. 

The  perspiration  of  these  two  brothers  exhibits  nothing 
uncommon,  no  perceptible  smell,  &c.  and  during  great 
heats  or  violent  exercise  they  sweat  like  other  men. 

I  am  acquainted  with  only  two  cases  which  have  a  real 
analogy  to  that  of  the  porcupine  men  from  Suffolk.  The 
one  is  the  boy  from  Biseglia,  of  whom  Stalp  van  der  Wiel 
has  given  a  figure  and  some  account,  in  his  Observations* : 
the  other  is  a  female  child,  three  years  of  age,  at  X'^ienna, 
whose  history  and  an  account  of  the  cure  have  been  pub- 
lished by  J.  A.  von  Brambillasf.  In  both  the  face  was 
free  from  these  excrescences,  but  the  palms  of  the  hands 
and  the  soles  of  the  feet  were  the  most  covered  with  them. 
An  observation  made  in  regard  to  the  boy  corresponds  ex- 
actly with  a  circumstance  related  of  the  porcupine  man :  ''De- 
lapsis  veteribus,  novas  illico  snccedcbant  squamse,  quibus 
avulsis  mox  effluebat  sanguis :"  and  the  case  is  the  same 
with  what  Brambilla  says  of  the  ^irl :  ^'  she  was  bom  with  a 
smooth  and  somewhat  yellow  skm,  but  in  six  weeks  it  be* 
came  brown,  and  in  the  course  of  a  year  black  and  bristly." 
The  last-mentioned  child  was  freed  from  its  bristly  warts 

*  Ob^crvat.  part  ii.   p.  374.. 
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by  the  continued  use  of  bathing  and  mercurials ;  and  we  are 
told  by  Baker  that  the  first  porcupine  man  twice  employed 
salivation  to  cleanse  his  skin ;  that  by  these  means  the  ex- 
crescences dropped  off,  and  that  the  skm  continued  for 
some  time  as  white  and  smooth  as  that  of  other  people ;  but 
that  soon  after  the  cure  it  became  covered  with  these  homy 
excrescences  as  before. 

Other  instances  of  singular  deformities  in  the  skin  are 
mentioned  by  Fabricius,  Hildanus,  Fourcroy,  &c.,  but 
these  are  so  different  from  that  here  alluded  to,  that  they 
cannot  be  placed  in  the  same  class. 


XII.  j4  Survey  and  Report  of  the  Coasts  and  Central  H'^^h" 
lands  of  Scotland ;  made  by  the  Command  of  the  Rrc^ht 
Hofiouralle  the  Lords  Commissioners  of  His  Maresty^s 
Treasury  i?i  the  Autvmn  of  1802.  By  Thomas  Tel- 
FORDj  Civil  Engineer,  Edinburgh,  F.  JR.  S. 

^Couimutd  fiom  vol.xv,  p.  31 1.] 

The  Fisheries. 

An  what  regards  the  fisheries,  I  beg  leave  to  (juote  a  pas- 
sage from  my  last  year's  Report.  **  I  believe  it  is  gener  lily 
admitted,  that  in  the  improvement  of  a  country,  the  inter- 
ference of  government  should  extend  only  to  the  removing 
obstacles,  and  affording  conveniences  which  are  of  a  na- 
ture not  easily  to  be  surmounted  by  individuals,  or  any 
body  of  men  who  can  be  brought  to  act  together;  and 
where  it  is  evident  that  by  removing  those  obstacles  and 
affording  these  conveniences,  the  exertions  of  individuals 
will  be  greatly  facilitated,  so  as  to  promote, the  general  good 
of  the  empire." 

The  objects  connected  with  the  Fisheries,  which  seem 
to  come  under  the  foregoing  description,  are,  1st,  the  want 
of  a  ready  communication  by  water  between  the  east  and 
west  coasts ;  sdly,  the  want  of  communications  by  land 
from  the  low  countries  and  the  east  coast,  with  the  shores 
and  fishing  lochs  of  the  west  coast ;  3dly,  the  inconveniences 
arising  from  the  operation  of  the  salt  laws ;  and  4tlily,  the 
want  of  a  harbour  in  Caithness. 

The  first  and  second  of  those  objects  have  already  been 
{iilly  discussed  under  the  heads  of  the  Caledonian  Canal,  and 
the  proposed  Bridges  and  Roads.  The  third  has  been  so 
often  and  thoroughly  investigated,  that  I  shall  only  in  this 
place  take  the  liberty  of  mentioning  that  all  the  intbrmaiion 
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I  have  received  tends  to  confirm  the  justice  of  the  com- 
plaints against  the  laws  now  in  force  which  regard  salt. 

As  to  the  fourth  object,  the  harbour  of  Wick  in  Caith- 
ness, which  I  examined,  estimated,  and  reported  upon  last 
year,  will  remove  the  just  complaints  of  want  of  protcctito 
on  the  N.  E.  coast. 

The  Emigrati07is. 

That  eniiffrations  have  already  taken  place  from  various 
parts  of  the  Highlands,  is  a  feet  upon  which  there  does  not 
remain  room  to  doubt :  from  the  best  information  I  have 
been  able  to  procure,  about  three  thousand  persons  went 
away  in  the  course  of  last  year  ;  and,  if  1  am  rightly  in- 
formed, three  times  that  number  are  preparing  to  leave  the 
country  in  the  present  year. 

I  shall  not  encroach  upon  your  lordships'  time  by  inves- 
tigating all  the  remote  or  unimportant  collateral  causes  of 
emigration,  but  shall  proceed  to  that  which  I  consider  to 
be  the  most  powerful  m  its  present  operation ;  and  that  is, 
converting  large  districts  of  the  country  into  extensive 
sheepwalks.  This  not  only  requires  much  fewer  people  to 
manage  the  same  tract  of  country,  but  in  general  an  entirely 
new  people,  who  have  been  accustomed  to  this  mode  of  life^ 
are  brought  from  the  southern  parts  of  Scotland. 

The  difference  of  rents  to  the  landlords  between  sheep 
and  black  cattle  is,  I  uiiderstand,  at  least  three  to  one,  and 
yet  on  account  of  the  extraordinary  rise  in  the  prices  of 
sheep  and  wool,  the  sheep  farmers  have  of  late  years  been 
acquiring  wealth.  As  the  introducing  sheep  farms  over 
countries  heretofore  stocked  with  black  cattle  creates  an 
extensive  demand  for  the  young  sheep  from  the  esta- 
blished farms,  it  is  possible  that  the  hign  prices  may  con- 
tinue until  a  considerable  portion  of  the  country  is  fully 
stocked  :  after  this  takes  place,  the  quantities  of  sheep  pro- 
duced will  bear  a  very  great  proportion  to  the  demand,  and 
then  it  is  possible  the  prices  may  fall  below  the  average  va- 
lue: in  this  case  it  is  probable  the  farms  will  be  subdivided, 
and  a  proportion  of  black  cattle  and  cultivation  be  intro- 
duced in  tne  lower  grounds  in  the  valleys,  while  the  upper 
parts  of  tlie  hills  continue  to  be  pastured  with  sheep.  This 
I  consider  as  the  most  improved  state  of  Highland  farming, 
and  is  consistent  with  a  very  considerable  population :  a 
beautiful  instance  of  this  is  to  be  seen  along  the  north  side 
of  Loch  Tay.  But  improved  conmiunications,  by  means  of 
ix>ads  and  bridges,  are  necessary  for  this  state  of  society;  and 
for  this  reason  I  have  said,  that  if  these  conveniences  had 
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been  sooner  introduced  into  the  Highlands,  it  is  possible 
this  emigration  might  not  have  taken  place,  at  least  to  the 
present  extent. 

The  very  high  price  of  black  cattle  has  also  facilitated  the 
means  of  emigration,  as  it  has  furnished  the  old  fermers 
with  a  portion  of  capital  which  enables  them  to  transport 
their  families  beyond  the  Atlantic. 

In  some  few  cases  a  greater  population  than  the  land  can 
support  in  any  shape,  has  been  the  cause  of  emigrations ; 
such  was  the  island  of  Tiree. 

Some  have,  no  doubt,  been  deluded  by  accounts  sent  back 
from  others  gone  before  them ;  and  many  deceived  by  artful 
persons,  who  hesitate  not  to  sacrifice  tnese  poor  ignorant 
people  to  selfish  ends. 

A  very  principal  reason  must  also  be,  that  the  people, 
when  turned  out  of  their  black  cattle  farms  to  make  way 
for  the  sheep  farmers,  see  no  mode  of  employment  whereby 
they  can  earn  a  subsistence  in  their  own  country ;  ancl 
sooner  than  seek  it  in  the  Low  Lands  of  Scotlana,  or  in 
England,  they  will  believe  what  is  told  them  may  be  done 
in  the  farming  line  in  America. 

What  I  have  here  mentioned  appear  to  me  to  be  the  im** 
mediate  causes  of  the  present  emigrations  from  the  north- 
western parts  of  Scotland.  To  point  out  the  means  of  pre- 
venting emigrations  in  fiiture,  is  a  part  of  my  duty,  upon 
which  I  enter  with  no  small  degree  of  hesitation.  As  the 
evil  at  present  seems  to  arise  chiefly  from  the  conduct  of 
land-owners,  in  changing  the  oeconomy  of  their  estates,  it 
may  be  questioned  whether  govenmient  can  with  justice 
interfere,  or  whether  any  essential  benefits  are  likely  to 
arise  from  this  interference. 

In  one  point  of  view  it  may  be  stated,  that,  taking  the 
mountainous  parts  of  Scotland  as  a  district  of  the  British 
empire,  it  is  the  interest  of  the  empire  that  this  district  be 
made  to  produce  as  much  human  food  as  it  is  capable  of 
doing  at  the  least  possible  expense ;  that  this  may  be  done 
by  stocking  it  chiefly  with  sheep ;  that  it  is  the  interest  of 
the  empire  the  food  so  produced  should  not  be  consumed 
by  persons  residing  amongst  the  mountains  totally  unem- 
ployed, but  rather  in  some  other  parts  of  the  country, 
where  their  labour  can  be  made  productive  cither  in  the  bu- 
siness of  agriculture,  fisheries  or  manufactures ;  and  that  by 
suffering  every  person  to  pursue  wliat  appears  to  them  to  be 
their  own  interest,  that  although  some  tcmporaiy  inconve- 
niences mav  arise,  vet,  upon  the  whole,  that  matters  will  in 
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Brought  over     £.  15^400 
8.  To  a  wooden  pier  or  wharf  160  yards  long,  and 
15  feet  wide  at  the  Cavin,  in  Loch  Ryan,  for  em- 
barking and  disembarking  troops,  and  for  pro- 
moting the  commerce  of  this  par(  of  the  country     l,50a 

Total        -        £.  16,900 

London,  — ^ 

March  15,  1S03.  ThOMAS  TelFORD* 

General  Statement  of  Funds  necessary  for  the  several 
IVorks  mentioned  in  the  foregoing  Report. 


''For  1  St  three  years  pub- 
Ro£ids 

^  .V      \For  2d  three  years  pub-  .  1 92,000 

isnages.      y     • ,   «nniiallv      -     1  Q.ciM  -  .^fi.nnn/ 


lie  aid,  annually  -  £,  20,000  -  60,000^ 
,    ^Do.  land-owners,  &c.      20,000  -  60,OOo[     £. 


'I    lie  aid,  annually      -     12,000  -  36,000 ( 
vJDo.  land-owners        -     12,000  -  36,000j 

^Aberdeen,  five  years  "I    5500-07500? 
Naval    )  public  aid,  annually  J    ^'^^     27,500  f    ^^^^^ 

Stations,  i  Aberdeen,  city  funds     5,500  -  27,5003 

V  Cromarty,  two  years     2,500    -    -    -       5,000 

*.^  ^^  ^ Seven  years  public   7  e«  ««/*  oe/^  r^r^ 

man      <        jt  ^         '11  J  50,000     -     -     -  350,000 

I     ^     aid,  annually  -    3     '  ' 


Canal. 
Fish-     ("Wick,  three  years  1 

.  i 


2,000  -  -  -    6,000 


cries.     (,     public  aid,  ann 
pD^lf  r Three  years  public  ")    .  -,„  , .  „,„ 

£.  624,950 

LondoDt  ' 

March  15,  1803.  TlIOMAS  TelFORD. 

Statement  of  the  Annual  and  Total  Sums  to  be  advanced^ 
beyond  the  Proportion  to  be  contributed  by  the  Land-' 
owners. 

I8t  Year,    Roads  and  bridges     -    -    jf  •  20,000 
Aberdeen     •      -     -     -     -       5,500 

Cromarty      -----       2,500 

Caledonian  canal     -     -    •     50,000 
Wick      -      -----       8,000 

Carlisle  to  Port  Patrick       -       5,650 

85,650 

Brought 
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Brought  over  £.  85^650 

fid  Year.    Roads  and  bridges    -    -    -    20^000 

Aberdeen      -     -     ...    -      5,500 

Cromarty       -----       3^500 

Caledonian  canal      -     -     -     50^000 

Wick 2,000 

Carlisle  to  Port  Patrick       -      5,650 

85,650 

8d  Year.  Roads  and  bridges  -  -  -  20,000 
Aberdeen  -----  5,500 
Caledonian  canal      «     -    -     50,000 

Wick -       2,000 

Carlisle  to  Port  Patrick       -       5,650 

83,150 

4tU  Year.  Roads  and  bridges  -  -  -  1 2,000 
Aberdeen  -----  5,500 
Caledonian  canal     -     -    -     50,000 

67,500 

5th  Year.  Roads  and  bridges  -  -  -  18,000 
Aberdeen  -----  5,500 
Caledonian  canal      -     -     -     50,000 

67,500 

6th  Year.  Roads  and  bridges  -  -  -  12,000 
Caledonian  canal      -     -     -     50,000 

62,000 

7th  Year.    Caledonian  canal      -    -     -    50,000     50,000 

;^.  501,450 

London*  ■ 

March  15,  1803.  ThOMAS  TeLPORD. 

[To  be  concluded  in  our  next.] 

XIIL  On  the  Theory  of  Combustion. 
To  the  Editor  of  the  Philosophical  Magazine. 

^       SIR,  Edinburgh,  May  10,  1803. 

As  you  have  admitted  Mr.  Henry's  claim  in  favour  of 
his  father's  discovery,  I  trust  you  will  do  equal  justice  to 
an  author,  in  whose  cause  I  presume,  though  unauthorized, 
to  appear.  In  your  last  number  is  a  communication  from 
Mr.  rortal  on  the  subject  of  combustion :  he  there  men- 
tions the  opinion,  that  heat  and  light  are  different  bodies, 
simultaneously  separated  in  this  process,  without  their  bav* 
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deffree  of  putrefaction  is  induced^  for  the  purpose  of  en- 
abling the  hair  to  be  readily  separated  i  but  m  general  this 
effect  is  produced  by  a  mixture  of  lime  and  water. 

The  process  by  putrefaction  is  so  simple  as  to  require  no 
comment :  the  epidermis  is  loosened  by  it^  and  the  cellular 
substance  that  constitutes  the  bulb  of  the  hair  softened  in 
such  a  manner  that  it  may  be  easily  separated  from  the  cutis 
or  true  skin. 

When  lime  is  employed,  it  has  been  generally  supposed 
that  it  acts  by  destroying  the  epidermis,  so  as  to  renaer  it 
soluble  in  water.  This,  however,  does  not  appear  to  be  the 
case :  I  exposed  to  two  ounces  of  lime  water  four  grains  of 
epidermis,  separated  from  cow  skin,  and  which  had  been 
freed  from  loose  moisture  by  blotting  paper ;  but,  after  five 
days,  it  appeared  rather  of  larger  volume  than  before ;  and 
instead  of  having  lost  any  weight,  I  found  that  it  had  gained 
very  nearly  half  a  grain. 

The  epidermis  lias  been  supposed  toiconsist  of  coagulated 
albumen.  In  comparing  its  properties  with  those  of  the 
coagulated  white  of  the  egg,  there  was  a  striking  analogy 
perceived  between  them :  both  were  soluble  in  the  caustic 
alkalies  by  long  exposure,  and  were  acted  upon  by  the  acid». 

In  examining  the  circumstance  of  the  action  of  lime 
water,  and  of  milk  of  lime,  upon  skin,  I  have  always  ob- 
served that  the  cuticle  is  rendered  extremely  loose  and  friable 
after  this  action :  from  which  it  is  probably  that  it  combines 
with  the  lime,  so  as  to  form  an  insoluble  compound.  This 
may  be  observed  indeed  in  washing  the  hands  with  lim« 
water:  the  cuticle  becomes  extremely  rough  and  dry; 
whereas,  after  the  action  of  weak  alkaline  solutions,  which 
form  soluble  compounds  with  it,  it  is  found  smooth. 

Not  only  the  epidermis,  but  likewise  the  soft  matter  at 
the  extremity  of  tne  hair,  is  acted  upon  by  lime;  and  this 
eflect  must  tend  considerably  to  facilitate  the  process  of 
depilation.  Likewise  the  fat  and  oily  matter  adhering  to 
the  skin  form  saponaceous  compounds  with  the  earth, 
and  these  compounds  are  removed  with  other  extraneous 
matter,  before  tlie  skins  are  submitted  to  any  new  chemical 
agents. 

It  has  been  proposed  to  use  the  residuum  of  the  tanning 
lixivium,  or  the  exhausted  ooze,  for  the  purposes  of  depila- 
tion ;  but  this  liquor  seems  to  contain  no  substances  capa- 
ble of  acting  upon  the  epidermis,  or  of  loosening  the  hair; 
and  when  skin  is  depilated  by  being  exposed  to  it^  the  effect 
must  really  be  owing  to  incipient  putrefaction. 

F  2  Skins, 


84  Ohservaiions  on  the  Processes  of  Tanning. 

Skins,  after  being  depilated  and  cleansed,  are  in  this 
country  generally  suojected  to  other  processes  of  prepara- 
tion before  they  are  impregnated  with  the  tanning  prin'- 
ciple. 

The  lame  and  thick  hides  which  have  undergone  incipi- 
ent putreraction  are  introduced  for  a  short  time  intp  a 
strong  infusion  of  bark,  when  they  are  said  by  manufac* 
turers  to  be  coloured;  and  after  this  they  are  acted  upon 
by  water  impregnated  with  a  little  sulphuric  acid,  or  ace- 
tous acid  formed  by  the  fennentation  of  barley  or  rye.  In 
this  case  they  become  harder  and  denser  than  before,  and 
fitted,  after  being  tanned,  for  the  purpose  of  forming  the 
stouter  kinds  of  sole  leather.  The  acids  are  capable  of  com- 
bining both  with  skin  and  with  tannin :  and  it  would  ap- 
pear that,  in  this  process,  a  triple  combination  must  oe 
effected  on  the  surface  of  the  skin,  though  from  theory 
one  should  be  disposed  to  conclude,  that  the  interior  part 
could  be  little  modified  in  consequence  of  the  colouring, 
and  the  action  of  the  acids. 

The  li^ht  skins  of  cows,  the  skins  of  calves,  and  all 
Smaller  skins,  are  treated  in  a  very  different  way,  beinf 
Submitted  for  some  days  to  the  action  of  a  lixivium,  called 
the  grainer,  made  by  the  infusion  of  pigeons  dung  in  water. 
After  this  operation  they  are  found  thinner  and  softer  than 
before,  and  more  proper  for  producing  flexible  leather* 
When  the  infusion  of  pigeons  dung  is  examined,  after  being 
freshly  made,  it  is  found  to  contain  a  little  carbonate  of 
ammonia ;  but  in  a  short  time  it  undergoes  fermentation, 
when  carbonic  acid  and  hydrocarbonate  are  given  out  by  it, 
and  a  small  quantity  of  acetous  acid  formed.  The  alkali  in 
the  grainer  may  probably  have  some  action  upon  the  skin ; 
it  may  be  supposed  to  free  it  from  any  oils  or  calcareous 
soap  that  remained  adhering  to  it :  but  the  great  effect  pro- 
bably depends  upon  the  complicated  process  of  fennenta- 
tion, dunng  which  the  skin  loses  its  elasticity,  and  becomes 
soft  I  atld  it  is  found  by  tanners,  that  dung  which  has  un- 
dergone fermentation  is  wholly  unfit  for  their  use. 

I  have  tried  several  experiments  on  different  substances, 
as  substitutes  for  the  pigeons  dung  used  in  the  grainer,  but 
without  gaining  successful  results.  Very  weak  solutions  of 
carbonate  of  potash  and  carbonate  of  ammonia  seemed  to 
soften  considerably  small  pieces  of  skin  that  had  been  depi- 
lated by  lime ;  but  when  they  were  tried  by  Mr.  Purkis,  in 
the  processes  of  manufacture,  the  effects  were  less  distinct. 
In  the  western  counties  of  England  the  excrement  of  dogs 
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is  employed  instead  of  pigeons  dung,  and  culver  or  the  dung 
of  fowls  is  in  common  use.  The  dung  of  graminivorous 
quadrupeds  enters  only  slowly  into  fermentation^  and  it  is 
not  found  efficacious  in  the  process. 

XV.  Notices  respecting  New  Books. 

Ckmnoissance  des  Terns,  a  V  Usage  des  Astronomes  et  des 
Navigateurs  pour  VAn  \3  de  I* Ere  de  la  Rcpuhlique  Fran^ 
foise  ( 1 805) ;  publi^e  par  le  Bureau  des  Longitudes  a  Paris. 
De  I  Imprimerie  de  la  Rcpuhlique. 

X  HIS  work  was  published  for  the  first  time  in  I679.  Pi- 
card,  one  of  the  greatest  astronomers  of  the  17th  century, 
and  Lefebvrc,  edited  the  earlier  volumes^  Lieutaud  began 
in  170s ;  Godin  in  1730;  Miraldi  in  1735;  Lalande  in  1760; 
Jeaurat  in  1776;  Mechain  in  1788;  in  consequence  of  the 
absence  of  Mechain,  Lalande  resumed  the  editorship  in  1 795, 
and  has  continued  ever  since. 

This  work  is  divided  into  two  parts :  the  first  compre- 
hends the  calendar,  that  is  to  say,  every  thing  relating  to 
observations  both  at  sea  and  at  land ;  a  catalogue  of  600 
principal  stars  for  the  Ist  of  January  1805,  corrected  by 
Michel  Lefran^ais  de  Lalande.  A  geographical  table  of 
longitudes  and  latitudes,  corrected  and  enlarged  by  Buache, 
Mechain,  and  Lalande,  according  to  the  last  voyages  and 
observations  which  the  French  Board  of  Longitude  receives 
from  different  countries.  The  six  eclipses  which  will  take 
place  in  the  above  year  are  carefully  calculated,  as  well  as 
eclipses  of  the  stars. 

The  second  part  of  the  volume  contains  obsen^ations 
which  render  this  work  of  more  ^neral  utility  to  astrono- 
mers. Among  the  articles  are  a  history  and  obser\'ations  of 
the  new  planets  and  the  last  comets ;  a  new  catalogue  of 
the  stars  hitherto  known,  and  amounting  to  13000,  ex- 
tracted from  the  50,000  stars  observed  by  Lialande  the  uncle 
and  nephew ;  memoirs  or  observations  by  Von  Zach  and 
Ciccolini,  Delambre,  Messier,  Mechain,  Vidal,  Flauguer- 
gues.  Cousin,  Lalande  uncle  and  nephew,  Burckhardt, 
Nouet,  Chabrol  de  Murol,  Thulis,  &c.  Also  the  history 
of  Astronomy  for  the  years  8  and  9,  being  a  continuation 
of  that  published  by  Lalande  for  the  prece3ing  years,  since 
1 782.  The  most  curious  articles  in  this  volume  arc  the  ob- 
servations of  the  new  planet  discovered  by  Dr.  Olbers,  to 
whom  the  National  Institute  has  decreea  the  prize  medal 
founded  by  Lalande  for  the  best  annual  work  on  astronomy- 
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been  sooner  introduced  into  the  Highlands,  it  is  possible 
this  emigration  might  not  have  taken  place,  at  least  to  the 
present  extent. 

The  very  high  price  of  black  cattle  has  also  facilitated  the 
means  of  emigration,  as  it  has  furnished  the  old  farmers 
with  a  portion  of  capital  which  enables  them  to  transport 
their  faimilies  beyond  the  Atlantic. 

In  some  few  cases  a  greater  population  than  the  land  can 
support  in  any  shape,  has  been  the  cause  of  emigrations ; 
such  was  the  island  of  Tiree. 

Some  have,  no  doubt,  been  deluded  by  accounts  sent  back 
from  others  gone  before  them ;  and  many  deceived  by  artful 
persons,  who  hesitate  not  to  sacrifice  tnese  poor  ignorant 
people  to  selfish  ends, 

A  very  principal  reason  must  also  be,  that  the  people, 
when  turned  out  of  their  black  cattle  farms  to  make  way 
for  the  sheep  farmere,  see  no  mode  of  employment  whereby 
tliey  can  earn  a  subsistence  in  their  own  country ;  ancl 
sooner  than  seek  it  in  the  Low  Lands  of  Scotlana,  or  in 
England,  they  will  believe  what  is  told  them  may  be  done 
in  the  farming  line  in  America. 

What  I  have  here  mentioned  appear  to  me  to  be  the  im*» 
mediate  causes  of  the  present  emigrations  from  the  north - 
western  parts  of  Scotland.  To  pomt  out  the  means  of  pre- 
venting emigrations  in  ftiture,  is  a  part  of  my  duty,  upon 
which  I  enter  with  no  small  degree  of  hesitation.  As  the 
evil  at  present  seems  to  arise  chiefly  from  the  conduct  of 
land-owners,  in  changing  the  oeconomy  of  their  estates,  it 
may  be  questioned  whether  government  can  with  justice 
interfere,  or  whether  any  essential  benefits  are  likely  to 
arise  from  this  interference. 

In  one  point  of  view  it  may  be  stated,  that,  taking  tlie 
mountainous  parts  of  Scotland  as  a  district  of  the  British 
empire,  it  is  the  interest  of  the  empire  that  this  district  be 
made  to  produce  as  much  human  food  as  it  is  capable  of 
doing  at  the  least  possible  expense ;  that  this  may  be  done 
by  stocking  it  chiefly  with  sheep ;  that  it  is  the  interest  of 
the  empire  the  food  so  produced  should  not  be  consumed 
by  persons  residing  amongst  the  mountains  totally  unem- 
ployed, but  rather  in  some  other  parts  of  the  country, 
where  their  labour  can  be  made  productive  either  in  the  bu- 
siness of  agriculture,  fisheries  or  manufactures ;  and  that  by 
suftering  every  person  to  pursue  what  appears  to  them  to  be 
their  own  interest,  that  although  some  temporaiy  inconve- 
niences mav  arise,  vet,  upon  the  whole,  that  matters  will  in 
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called  coodum  nagoo)  was  made  to  bite  the  coultiah  on  the 
belly:  both  fangs  visibly  acted;  blood  appeared  on  the 
ivound^  but  no  other  consequence  followed.  A  tar'tutta 
bitten  immediately  after  in  the  same  manner^  died  within 
two  hours. 

Chickens  and  pigeons  bitten  by  a  cobra  de  capello,  whose 
fangs  had  been  eradicated,  suffered  no  symptoms  of  poison; 
but  when  poison  taken  from  the  same  snake  was  mserted 
into  their  bodies,  either  by  incision  or  puncture,  they  suf- 
fered the  usual  symptoms,  and  very  often  died. 

Mr.  Jameson,  author  of  the  Mineralogy  of  the  Scottish 
Isles,  is  about  to  put  to  the  press  a  work  entitled  *' A  Natu- 
ral History  of  Fossils,  according  to  the  System  of  the  cele- 
brated Professor  Werner,  of  Freyberg."  As  Mr.  Jameson 
studied  two  years  under  this  illustrious  naturalist,  he  hopes 
to  be  able  to  present  to  the  public  a  work  free  from  the 
errors  and  imperfections  of  Wiedemann,  Emmerling,  and 
Brochaut. 


XVI.  Proceedings  of  Learned  Societies. 

ROYAL  SOCIETY  OP  LONDON. 

Jl  he  followine  is  a  short  account  of  experiments  on  the 
absorption  of  different  gases  by  water,  at  different  tempera- 
tures, and  under  different  pressures,  made  by  Mr.  William 
Henry,  and  communicated  to  the  Society.  The  processes 
were  carried  on  by  means  of  instruments  invented  by  the 
author;  plates  ana  descriptions  of  which  are  aimexed  to  the 
account  of  the  experiments. 

Mr.  Cavendish,  in  pursuing  his  first  experiments  in  pneu- 
matic cliemistry,  ascertained  many  of  the  circumstances 
of  the  absorption  of  carbonic  acip  gas  by  water ;  and  Dr. 
Priestley  haa  noticed  the  relations  of  this  absorption  to 
pressure :  more  lately,  the  manufacture  of  artificial  gaseous 
waters  has  called  the  attention  of  many  chemists  to  this 
part  of  the  subject ;  but  the  power  of  combination  of  other 
aeriform  fluids  with  water,  and  the  maimer  in  which  this 
power  is  modified  by  different  causes,  have  been  but  little 
studied. 

Mr.  Henry,  in  the  first  part  of  the  detail  of  his  experi- 
ments, states,  that  the  Quantity  of  carbonic  acid  ^  absorbed 
by  water,  is  influencea  materially  by  the  quantity  of  com- 
mon air^  wliich  may  be  either  combmed  with  the  water,  or 
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mixed  with  the  gas ;  and  the  effect  is  in  some  measure  pro* 

Eortional  to  the  quantity  of  the  residue,  the  absorption 
ein^  always  greatest  when  a  large  (uiantity  of  gas  was  agi* 
tated  with  a  comparatively  small  quantity  of  water. 

From  various  trials  made  with  great  care,  Mr.  Henry 
concludes,  that,  in  judging  of  the  influence  of  temperature, 
the  experiments  should  be  made  on  equal  proportions  of  gas^^ 
and  of  water,  and  that  in  this  case,  with  regard  to  carbonic 
acid  gas,  1 -fourteenth  of  the  whole  bulk,  absorbable  at  55% 
is  the  diminution  of  the  quantity  of  absorption  produced  by 
each  elevation  of  10°  of  Fahrenheit. 

Of  sulphuretted  hydrogen  gas,  100  parts  of  water^  at  55% 
absorb  86  parts,  ana  at  85?  78  parts. 

Of  nitrous  oxide  gas,  100  cubic  inches  of  water,  at  55% 
take  up  50,  and  at  70^  only  44, 

The  experiments  on  those  gases  which  are  absorbed  only 
in  small  proportions  by  water  the  author  could  not  conve- 
niently make  at  more  than  one  temperature. 

He  found  that  at  60%  100  cubic  mches  of  water  absorb, 
of  nitrous  gas,  5  cubic  inches-;  of  oxygen,  3-63 ;  of  phos- 
phuretted  hydrogen,  2-14;  of  gaseous  oxide  of  carbon,  «*01 ; 
of  carburetted  hydrogen  gas,  1*40;  of  nitrogen  gas,  1*20; 
of  hydrogen  gas,  1*08. 

Mr.  Henry  mentions  that  during  the  absorpUon  of  large 
quantities  of  carbonic  acid,  sulphuretted  hydrogen  and  m* 
Irons  oxide  by  water,  an  increase  of  temperature  of  about 
3-fourths  of  a  de^e  is  perceived. 

From  the  results  of  a  great  variety  of  experiments  made 
in  the  more  absorbable  gases,  and  on  oxygen  and  nitrogen 
gases,  the  author  draws  the  following  general  conclusion 
witli  regard  to  pressure  : 

That  under  tne  same  circumstance  of  temperature,  water 
takes  up  the  same  volume  of  gas,  whether  it  be  condensed, 
or  under  ordinary  pressure ;  but,  as  the  spaces  occupied  by 
gases  are  inversely  as  the  weights  compressing  them,  it 
follows,  that  water  takes  up  of  gas  condensed,  by  one,  two, 
or  three  additional  atmospheres,  a  quantity  which  is  equal 
to  twice,  thrice,  or  four  times  the  quantity  taken  up  under 
the  ordinary  pressure.  D. 

GALVANIC  SOCIETY,  PARIS. 

On  the  28fh  of  May  the  Galvanic  Society  made,  for  the 
second  time,  some  experiments  on  a  la]^  scale  at  the  vete- 
rinary school  of  Alfort. 

Animals  of  all  sizes,  from  the  insect  to  the  horse,  were 
subjected  to  an  apparatus  composed  of  more  than  200Q 

disks. 
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disks,  formed  into  piles  which  communicated  with  ^ach 
other.  Besides  other  results,  the  foHowinff  were  observed  : 

1st,  That  a  spark  cannot  be  obtained,  as  in  common 
electricity,  at  an  explosive  distance,  but  at  the  point  of 
contact. 

sd.  That  Coulomb's  electrometric  balance  does  not  indi- 
cate electric  tension  in  the  ratio  of  the  number  of  pairs  of 
disks,  or  of  the  strength  of  the  pile. 

3d,  That  the  power  of  a  very  formidable  apparatus  is  re- 
quired to  kill  a  small  animal. 

4th,  That  Galvanism,  applied  after  death,  can  determine 

Siovements  of  inspiration  and  expiration.  If  a  lighted  taper 
e  placed  near  a  small  aperture  made  in  the  trachea,  the 
flame  at  the  moment  when  the  Galvanism  is  applied  is  drawn 
into  the  breast  by  the  impulse-of  the  air  passing  into  the 
lungs,  and  extinguished  when  the  air  issues. 

5  th,  That  contractions  can  be  produced  in  the  head  and 
forehead  of  a  large  animal — ^a  horse,  for  example — ^by  pla- 
cing it  at  a  very  great  distance,  and  making  it  communicate 
vyitn  the  pile  oy  one  conductor,  while  the  other  is  formed 
by  the  common  reservoir*. 


XVII.  Intelligence  and  Miscellaneous  Articles^ 

A  DEFENCE  AGAINST  FIRE. 

^^  '\ 

Jr AOFBSSOR  Palmer,  of  Hamburgh,  has  lately  discovered  • 
a  means  by  which  all  inflammable  matters,  such  as  wood, 
paper,  linen,  &c.,  can  not  only  be  secured  from  burning, 
out  also  be  speedily  extinguished  when  on  fire.  These 
means  consist  in  a  powder  composed  of  one  ounce  of  sul- 
phur, one  ounce  red  ochre,  and  six  ounces  of  copperas  water* 
To  render  wood  incombustible,  it.  is  first  daubed  over  with 
cabinet-maker's  glue,  after  which  the  powder  is  strewed 
over  it :  and  this  operation,  when  the  wood  becomes  dry, 
is  three  or  four  times  repeated.  When  the  powder  is  to  (>e 
applied  to  linen  or  paper,  plain  water  is  employed  in  the 
room  of  glue :  in  other  respects  the  process  is  the  same, 
with  this  difierence  alone,  that  the  operation  is  performed 
only  once  or  twice.  When  the  powder  is  used  for  articles 
already  on  fire,  two  oimces  are  sufficient  to  extinguish  a 
square  foot  of  surface.    Professor  Palmer  intends  to  publish 

^  This  sentence  is  ambiguous.    Wc  have  translated  it  literally y  how* 
cyer>  from  the  French  Journal  in  which  it  appeared. — Edit. 
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ing  any  peculiar  connection.  This  system  he  attributes 
to  Dr.  Thomson,  author  of  a  very  excellent  article  on  che- 
mistry, in  the  Supplement  to  the  Encyclopaedia  Britannica, 
and  of  a  separate  elementary  work  on  the  same  subject. 
Vou  remark  in  a  note  that  this  opinion  was  before  published 
in  Gren's  Chemistry. 

Lon^  before  the  appearance  of  the  latter  work  in  England^ 
and  I  believe  before  the  publication  of  that  shorter  and 
more  comprehensive  system,  which  has  been  translated,  and 
which  you  quote,  the  same  opinion  was  published  in  a  work 
entitlea  *^  Essays  by  a  Society  of  Gentlemen  at  Exeter ;" 
and  those  essays,  which  relate  to  philosophical  subjects, 
were  reprinted  m  this  part  of  Britain,  by  what  authority  I  am 
not  informed.  In  one  of  these  essays  the  peculiar  and  di- 
stinguishing properties  of  light  and  heat  are  pointed  out. 
The  author  attempts  to  show  that  they  are  distinct  bodi^, 
by  a  variety  of  facts,  and  that,  instead  of  being  related,  they 
are  apparently  antagonizing  principles,  repelling  each  other. 
He  traces  the  principle  of  light,  as  it  forms  an  ingredient  in 
many  different  bodies,  not  only  in  chemical  combination, 
but  in  a  looser  union,  where  its  separation  takes  place  with- 
out decomposition. 

If  this  opinion  be  then  established,  that  author  must  have 
the  prior  claim ;  and  it  is  remarkable  that,  in  the  Encyclo-. 
psedia,  it  is  attributed  to  Dr.  Parr  of  Exeter,  though  the 
name  is  omitted  in  Dr.  Thomson's  separate  work.  But  with 
this  conjecture  I  have  no  business :  my  wish  is  only  to  state 
the  circumstances. 

As  I  have  paid  some  attention  to  this  subject,  I  may 
trouble  you  with  some  further  remarks  on  it,  should  you 
approve  of  the  communication.  I  will  now  only  intrude 
further,  by  recjuesting  a  place  for  this  letter  in  your  next ; 
and  am  your  sincere  friend  and  well  wisher, 

T.  R.  O. 


XIV.  Observations  on  the  Processes  of  Tanning. 

By  iVfr.  Davy*. 

I.  On  the  Preparation  of  Skin  for  Tanning, 

In  all  the  processes  for  forming  leather,  the  skins  arc  de- 
pilated, and  freed  from  flesh  and  extraneous  matter  before 
they  are  submitted  to  the  action  of  the  tannins  lixivium. 
In  some  cases,  when  large  skins  are  employed,  a  slight 

*  From  the  Journals  of  the  Royal  Insticudoa  of  Great  Britain. 

degree 
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<)egree  of  putrefaction  is  induced,  for  the  purpose  of  en* 
abling  the  hair  to  be  readily  separated ;  but  in  general  this 
effect  is  produoed  by  a  mixture  of  lime  and  water. 

The  process  by  putrefaction  is  so  simple  as  to  require  no 
comment :  the  epidermis  is  loosened  by  it,  and  the  cellular 
substance  that  constitutes  the  bulb  of  the  hair  softened  in 
such  a  manner  that  it  may  be  easily  separated  from  the  cutis 
or  true  skin. 

When  lime  is  employed,  it  has  been  generally  supposed 
that  it  acts  by  destroying  the  epidermis,  so  as  to  render  it 
soluble  in  water.  This,  however,  does  not  appear  to  be  the 
case :  I  exposed  to  two  ounces  of  lime  water  four  grains  of 
epidermis,  separated  from  cow  skiu)  and  which  had  been 
freed  from  loose  moisture  by  blotting  paper ;  but,  after  five 
days,  it  appeared  rather  of  larger  volume  than  before ;  and 
instead  of  having  lost  any  weight,  I  found  that  it  had  gained 
very  nearly  half  a  grain. 

The  epidermis  has  been  supposed  toiconsist  of  coagulated 
albumen.  In  comparing  its  properties  with  those  of  the 
coagulated  white  of  the  egg,  there  was  a  striking  analog 
perceived  between  them :  both  were  soluble  in  the  caustic 
alkalies  by  long  exposure,  and  were  acted  upon  by  the  acid». 

In  examining  the  circumstance  of  the  action  of  lime 
water,  and  of  milk  of  lime,  upon  skin,  I  have  always  ob- 
served that  the  cuticle  is  rendered  extremely  loose  and  friable 
after  this  action :  firom  which  it  is  probably  that  it  combines 
with  the  lime,  so  as  to  form  an  insoluble  compound.  This 
may  be  observed  indeed  in  washing  the  hands  with  lime 
water :  the  cuticle  becomes  extremely  rough  and  dry ; 
whereas,  after  the  action  of  weak  alkaline  solutions,  which 
form  soluble  compounds  with  it,  it  is  found  smooth. 

Not  only  the  epidermis,  but  likewise  the  soft  matter  at 
the  extremity  of  tne  hair,  is  acted  upon  by  lime ;  and  this 
effect  must  tend  considerably  to  facilitate  the  process  of 
depilation.  Likewise  the  fat  and  oily  matter  aahering  to 
the  skin  form  saponaceous  compounds  with  the  earth, 
and  these  compounds  are  removed  with  other  extraneous 
matter,  before  die  skins  are  submitted  to  any  new  chemical 
agents. 

It  has  been  proposed  to  use  the  residuum  of  the  tanning 
lixivium,  or  the  exhausted  ooze,  for  the  purposes  of  depila- 
tion ;  but  this  liquor  seems  to  contain  no  substances  capa- 
ble of  acting  upon  the  epidermis,  or  of  loosening  the  hair; 
and  when  skin  is  depilated  by  being  exposed  to  it^  the  effect 
must  really  be  owing  to  incipient  putrefaction. 

F  2  Skins^ 
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Skins,  after  bein^  depilated  and  ckansed,  are  in  this 
country  generally  subjected  to  other  processes  of  prepara- 
tion before  they  are  impregnated  with  the  tanning  prin* 
ciple. 

The  lai^  and  thick  hides  which  hare  undergone  incipi- 
ent patrenction  are  introduced  for  a  short  time  into  a 
strong  infiision  of  bark,  ^iien  they  are  said  by  manu£abC'» 
turers  to  be  coloured;  and  after  this  they  are  acted  npoa 
by  water  impregnated  with  a  little  sulphvric  acid,  or  ace- 
tous acid  formed  by  the  fermentation  of  barley  or  rye.  In 
this  case  they  become  harder  and  denser  than  before,  and 
fitted,  after  being  tanned,  for  the  purpose  of  forming  the 
stouter  kinds  of  sole  leather.  The  acids  are  capable  of  com- 
bining both  iftith  skin  and  with  tannin :  and  it  would  ap- 
pear that,  in  this  process,  a  triple  combination  must  be 
eflfectcd  on  the  surface  of  the  skin,  thoorii  from  theory 
one  should  be  disposed  to  conclude,  that  the  interior  part 
could  be  little  modified  in  consequence  of  the  colounng, 
and  the  action  of  the  acids. 

The  light  skins  of  coiiis,  the  skins  of  calves,  and  all 
smaller  skins,  are  treated  in  a  very  different  may,  being 
Submitted  for  some  days  to  the  action  of  a  lixivium,  caUed 
the  grainer,  made  by  tbe  infusion  of  pigeons  dung  in  water. 
After  this  operation  they  are  found  thinner  and  softer  than 
before,  and  more  proper  for  producing  flexible  leather. 
When  the  infusion  of  pigeons  dung  is  examined,  after  being 
freshly  made,  it  is  found  to  contain  a  little  carbonate  of 
ammonia ;  but  in  a  short  time  it  undergoes  fermentation, 
when  carbonic  acid  and  hydrocarbonate  are  given  out  by  it, 
and  a  small  quantity  of  acetous  acid  formed.  The  alkali  in 
the  grainer  may  probably  have  some  action  upon  the  skin  ; 
it  may  be  supposed  to  free  it  from  any  oils  or  calcareous 
soap  that  rcinained  adhering  to  it :  but  the  great  effect  pro- 
bably depends  upon  the  complicated  process  of  fermenta- 
tion, during  which  the  skin  loses  its  elasticity,  and  becomes 
soft ;  and  it  is  found  by  taimers,  that  dung  which  has  un- 
deigone  fermentation  is  wholly  unfit  for  their  use. 

I  have  tried  several  experiments  on  different  substances, 
as  substitutes  for  the  pigeons  dung  used  in  the  grainer,  but 
without  gaining  successhil  results.  Very  weak  solutions  of 
carbonate  of  potash  and  carbonate  of  ammonia  seemed  to 
soften  considerably  small  pieces  of  skin  th^t  had  been  depi- 
lated by  lime ;  but  when  they  were  tried  by  Mr.  Purkis,  in 
the  processes  of  manufacture,  the  eflfects  were  less  distinct. 
In  the  western  counties  of  England  the  excrement  of  do^ 
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This  formidable  reptile  has  obtained  its  Portuguese  title 
of  cobra  de  capello,  or  flooded  snaksy  from  the  appearance 
which  it  presents  when  viewed  in  front  in  an  irritated  state, 
or  when  preparing  to  bite ;  at  which  time  it  bends  the  head 
rather  downwards,  and  seems  hooded,  as  it  wore,  in  some 
degree,  by  the  expanded  skin  of  the  neck.  In  India  it  is 
every  where  exhibited  publicly  as  a  show,  and  is,  of  course, 
more  universally  known  in  that  country  than  almost  any  other 
of  the  race  of  reptiles.  It  is  carried  about  in  a  covered  basket, 
and  so  managed  by  its  proprietors  as  to  assume,  when  cxhi- 
bited,  a  kind  of  dancing  motion ;  raising  itself  up  on  its 
lower  part,  and  alternately  moving  its  head  and  body  from 
side  to  side  for  some  minutes,  to  the  sound  of  some  musical 
instrument  which  is  played  during  the  time.  The  Indian 
jugglers,  who  thus  exhibit  the  animal,  first  deprive  it  of  its 
fan^s ;  by  which  means  they  are  secured  from  the  danger  of 
its  Bite. 

Dr.  Russel,  in.  his  account  of  experiments  made  in  India 
with  this  serpent,  observes,  that,  as  a  general  standard  for 
a  comparison  of  the  effect  of  its  bite  with  that  of  other  poi- 
sonous serpents,  he  never  knew  it  prove  mortal  to  a  dog  in 
less  than  twenty-seven  minutes,  and  to  a  chicken  in  less 
than  half  a  minute.  Thus,  fatal  as  it  is,  its  poison  seems 
not  so  speedy  in  operation  as  that  of  the  rattle-snake,  which 
has  been  known  to  kill  a  dog  in  the  space  of  two  minutes. 

In  the  month  of  June  1787,  a  dog  bitten  by  a  cobra  de 
capello  on  the  inside  of  the  thigh  howled  at  first  as  if  in 
severe  pain :  after  two  or  three  minutes  he  lay  down,  con- 
tinuing to  howl  and  moan :  after  twenty  minutes  he  rose, 
but  with  much  difHculty,  being  unable  to  walk,  and  his 
whole  frame  appeared  greatly  disordered.  He  soon  lay  down 
again,  and  in  a  few  minutes  was  seized  with  convulsions, 
in  which  he  expired  twenty-seven  minutes  after  the  bite. 

A  large  and  very  stout  dog  was  bitten  by  another  cobra 
de  capello  on  the  inside  of  the  thigh,  which  in  a  minute 
or  two  was  drawn  up ;  which  is,  in  general,  the  first  sym- 
ptom of  the  poison  having  taken  effect.  He  continued,  how- 
ever, nearly  an  hour  longer,  walking  on  the  three  remaining 
legs,  seeming  not  otherwise  disordered  5  but  after  this  time 
he  laid  himself  along  in  great  inquietude,  his  head  and  throat 
being  convulsed  in  an  uncommon  degree  j  he  made  several 
vain  efforts  to  rise ;  his  legs  became  both  paralytic,  and  atter 
continuing  in  this  state  near  an  hour  he  expired, 

Nov.  11,  a  large  dog  was  bitten  by  a  cobra  de  capello 
which  had  been  captive  only  two  days.  He  complained  a 
good  deal  4t  the  instant  of  the  bite^  and  the  leg  was  drawn 
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General  Zoology ^  or  Systematic  Natural  History,  lu  George 
Shaw,  M.  D.  F.  R.  S,  &c.  with  Plates  from  tnejirst  An- 
thoritieSy  and  most  select  Specimens  engraved  principally 
iy  Mr.  Heath.    Vol.  III.  Parts  1  and  2.   Kearsley,  18Q9. 

Having  already  noticed  the  two  preceding  volumes  of 
this  useful  work,  we  shall  only  observe,  that  the  one  now 
announced  seems  to  be  executed  with  the  same  care  and 
attention,  and  that  the  plates  are  engraved  in  the  same  stylti 
of  excellence.  The  two  parts  of  this  volume  contain  am- 
phibia ;  comprehending  tortoises,  frogs,  toads,  lizards,  and 
serpents.  As  a  specimen  of  the  work,  we  subjoin  the  follow- 
ing account  of  the  Coluber  Naja : 

The  coluber  naja,  or  cobra  de  capello,  is  a  native  of 
India,  where  it  appears  to  be  one  of  tne  most  common,  as 
well  as  most  noxious,  of  the  serpent  tribe ;  very  frequently 
proving  fatal,  in  the  space  of  a  few  minutes,  to  those  who 
unfortunately  experience  its  bite.  Its  remarkable  form  and 
colours  are  such  as  to  distinguish  it  with  great  ease  from 
almost  every  other  snake.  Its  general  length  seems  to  be 
three  or  four  feet,  and  the  diameter  of  the  body  about  an 
inch  and  quarter :  the  head  is  rather  small  than  large,  and 
is  covered  on  the  fore  part  ^\'ith  large  smooth  scales,  re- 
sembling in  this  respect  the  majority  of  innoxious  serpents; 
the  back  part,  sides,  and  neck,  with  smaller  ovate  scales ; 
and  the  remainder  of  the  animal,  on  the  upper  parts,  with 
small,  distinct,  oblong-oval  scales,  not  ill  resembling  the 
general  form  of  a  grain  of  rice.  At  a  small  distance  be- 
yond the  head  is  a  lateral  swelling  or  dilatation  of  the  sitin, 
which  is  continued  to  the  distance  of  about  four  inches 
downwards,  where  the  outline  gradually  sinks  into  the  cy- 
lindric  form  of  the  rest  of  the  body.  This  part  is  exten- 
sile, at  the  pleasure  of  the  animal ;  and  when  viewed  from 
above,  while  in  its  most  extended  state,  is  of  a  somewhat 
cordated  form,  or  wider  at  the  upper  than  the  lower  part : 
it  is  marked  above  by  a  very  large  and  conspicuous  patch  or 
spot,  greatly  resembling  the  figure  of  a  pair  of  spectacles ; 
the  mark  itself  being  white  with  black  edges,  and  the  mid- 
dle of  each  of  the  rounded  parts  black.  1  his  mark  is  more 
or  less  distinct  in  different  individuals,  and  also  varies  occa- 
sionally in  size  and  form,  and  in  some  is  even  altogether 
wanting.  The  usual  colour  of  the  animal  is  a  pale  ferrugi- 
nous brown  above ;  the  under  parts  being  of  a  blueish  white, 
sometimes  slightly  tinged  with  pale  brown,  or  yellow :  the 
tail,  which  is  of  moderate  length,  tapers  gradually,  and  ter- 
minates in  a  slender,  sharp-pointed  extremity. 

This 
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This  formidable  reptile  has  obtained  its  Portuguese  title 
of  cobra  de  capelto,  or  liooded  snaksy  from  the  appearance 
which  it  presents  when  viewed  in  front  in  an  irritated  state, 
or  when  preparing  to  bite ;  at  which  time  it  bends  the  head 
rather  downwards,  and  seems  hooded,  as  it  w<;;re,  in  some 
degree,  by  the  expanded  skin  of  the  neck.  In  India  it  is 
every  where  exhibited  publicly  as  a  show,  and  is,  of  course, 
more  universally  known  in  that  country  than  almost  any  other 
of  the  race  of  reptiles.  It  is  carried  about  in  a  covered  basket, 
and  so  managed  by  its  proprietors  as  to  assume,  when  cxhi* 
bited,  a  kind  of  dancing  motion ;  raising  itself  up  on  its 
lower  part,  and  alternately  moving  its  head  and  body  from 
side  to  side  for  some  minutes,  to  the  sound  of  some  musical 
instrument  which  is  played  during  the  time.  The  Indian 
jugglers,  who  thus  exhibit  the  animal,  first  deprive  it  of  its 
fan^s ;  by  which  means  they  are  secured  from  the  danger  of 
its  bite. 

Dr.  Russel,  in.  his  account  of  experiments  made  in  India 
with  this  serpent,  observes,  that,  as  a  general  standard  for 
a  comparison  of  the  effect  of  its  bite  with  that  of  other  poi- 
sonous serpents,  he  never  knew  it  prove  mortal  to  a  dog  in 
less  than  twenty-seven  minutes,  and  to  a  chicken  in  less 
than  half  a  minute.  Thus,  fatal  as  it  is,  its  poison  seems 
not  so  speedy  in  operation  as  that  of  the  rattle-snake,  which 
has  been  known  to  kill  a  dog  in  the  space  of  two  minutes. 

In  the  month  of  June  17879  a  dog  bitten  by  a  cobra  de 
capello  on  the  inside  of  the  thigh  howled  at  first  as  if  in 
severe  pain :  after  two  or  three  minutes  he  lay  down,  con- 
tinuing to  howl  and  moan :  after  twenty  minutes  he  rose, 
but  with  much  difficulty,  being  unable  to  walk,  and  his 
whole  frame  appeared  greatly  disordered.  He  soon  lay  down 
again,  and  in  a  few  minutes  was  seized  with  cdnvulsions, 
in  which  he  expired  twenty-seven  minutes  after  the  bite. 

A  large  and  very  stout  dog  was  bitten  by  another  cobra 
de  capetlo  on  the  inside  of  the  thigh,  which  in  a  minute 
or  two  was  drawn  up ;  which  is,  in  general,  the  first  sym- 
ptom of  the  poison  having  taken  effect.  He  continued,  how- 
ever, nearly  an  hour  longer,  walking  on  the  three  remaining 
legs,  seeming  not  otherwise  disordered ;  but  after  this  time 
he  laid  himself  along  in  great  inquietude,  his  head  and  throat 
being  convulsed  in  an  uncommon  degree ;  he  made  several 
vain  efforts  to  rise ;  his  legs  became  both  paralytic,  and  atter 
continuing  in  this  state  near  an  hour  he  expired, 

Nov.  1 1 ,  a  large  dog  was  bitten  by  a  cobra  de  capello 
which  had  been  captive  only  two  days.  He  complained  a 
good  deal  4t  the  instant  of  the  bite,  and  the  leg  was  drawn 

r*  up 
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up  soon.  In  twenty-five  minutes  he  was  seized  with  con- 
vulsions, succeeded  oy  stupor,  in  which  state  he  lay  for  ten 
minutes :  the  convulsions,  however,  returned,  and  he  ex- 
pired in  a  quarter  of  an  hour  3  being  fifty-six  minutes  after 
the  bite. 

Aug.  9,  a  cobra  de  capello  which  had  lost  his  two  long- 
est fangs,  but  retained  two  of  the  second  order,  was  made 
to  bite  a  very  large  stout  dog.  At  first  the  dog  complained 
loudly,  though  without  drawing  up  the  thigh,  or  showing 
any  other  symptom -of  poison:  out,  happenmg  at  this  time 
to  break  loose,  he  was  pursued,  and,  after  a  chase  of  an 
hour  and  a  half,  was  brought  back,  much  fatigued  and 
heated..  After  resting  a  quarter  of  an  hour,  water  was  of- 
fered to  him,  which  was  refused,  though  he  ate  some  morsels, 
of  bread  thrown  into  it.  About  a  quarter  of  an  hour  after^ 
wards  he  became  much  disturbed,  grew  entirely  outrageous, 
howling  violently,  snapping  at  and  gnawing  the  stake  to 
which  he  was  tied  with  mcredible  ferocity.  This  continued 
about  three  hours,  when,  growing  feint,  his  bowlings  grew 
weaker,  his  convulsions  increased,  and  he  expired  in  about 
four  hours  after  the  bite. 

A  pig  bitten  by  a  snake  of  this  kind,  which  had  been 
kept  for  more  than  six  weeks,  and  fed  only  once  in  seven 
days  with  milk,  became  greatly  disordered  in  twenty  mi- 
nutes, and  expired  in  less  than  an  hour. 

A  chicken  oitten  by  a  cobra  de  capello  has  been  some- 
times known  tq  survive  two  hours. 

Aug.  17,  1788,  an  attempt  was  made  to  make  a  cobra 
de  capello  bite  another  (of  the  variety  called  nooni  para- 

foodo)  in  the  tail ;  but  that  part  being  found  too  small,  the 
elly  was  bitten,  a  little  above  the  vent.  The  bitten  snake 
soon  lost  its  former  activity,  and,  when  put  under  a  glass, 
coiled  itself  up.  In  this  state  it  was  left,  and  after  an  hour 
and  a  quarter  was  found  dead.  On  opening  the  belly,  the 
parts  immediately  beneath  the  bite  appeared  much  inflamed, 
though  it  could  not  be  discovered  whether  the  fangs  had 
penetrated  into  the  cavity. 

A  cobra  de  capello  received  by  Dr.  Russel  from  Gan- 
jam,  under  the  name  of  saltanag,  was  made  to  bite  another 
remarkably  large  cobra  brought  from  the  same  place  under 
the  name  of  coultiah.  The  poison  was  shed  on  the  place, 
but  no  marks  of  fangs  could  be  perceived,  and  the  cotdtiak 
remained  as  well  as  before :  this  experiment  was  repeated 
with  the  same  result,  though  a  little  blood  as  well  as  poison 
was  found  on  the  part  bitten. 

Some  days  after  this^  a  cobra  de  capello  (of  the  variety 

called 
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called  coodiim  nagoo)  was  made  to  bite  the  coultiah  on  the 
belly:  both  fangs  visibly  acted;  blood  appeared  on  the 
wound,  but  no  other  consequence  followed.  Ktar'tutta 
bitten  immediately  after  in  the  same  manner,  died  within 
two  hours. 

Chickens  and  pigeons  bitten  by  a  cobra  de  capello,  whose 
fangs  had  been  eradicated,  suffered  no  symptoms  of  poison; 
but  when  poison  taken  from  the  same  snake  was  inserted 
into  their  bodies,  either  by  incision  or  puncture,  they  suf- 
fered the  usual  symptoms,  and  very  often  died. 

Mr.  Jameson,  author  of  the  Mineralogy  of  the  Scottish 
Isles,  is  about  to  put  to  the  press  a  work  entitled  ^' A  Natu- 
ral History  of  Fossils,  according  to  the  System  of  the  cele- 
brated Professor  Werner,  of  Freyberg."  As  Mr.  Jameson 
studied  two  years  under  this  illustrious  naturalist,  he  hopes 
to  be  able  to  present  to  the  public  a  work  free  from  the 
errors  and  imperfections  of  Wiedemann,  Emmerling,  and 
Brochaut. 


XVI.  Proceedings  of  Learned  Societies. 

ROYAL  SOCIETY  OF  LONDON. 

J.  H£  following  is  a  short  account  of  experiments  on  the 
absorption  of  different  gases  by  water^  at  different  tempera- 
tures, and  under  different  pressures,  made  by  Mr.  William 
Henry,  and  communicated  to  the  Society.  The  processes 
were  carried  on  by  means  of  instruments  invented  by  the 
author;  plates  ana  descriptions  of  which  are  annexed  to  the 
account  of  the  experiments. 

Mr.  Cavendish,  in  pursuing  his  first  experiments  in  pneu- 
matic chemistry,  ascertained  many  of  the  circumstances 
of  the  absorption  of  carbonic  acip  gas  by  water ;  and  Dr. 
Priestley  had  noticed  the  relations  of  this  absorption  to 
pressure :  more  lately,  the  manufacture  of  artificial  gaseous 
waters  has  called  the  attention  of  many  chemists  to  this 
part  of  the  subject ;  but  the  power  of  combination  of  other 
aeriform  fluids  with  water,  and  the  manner  in  which  this 
power  is  modified  by  different  causes,  have  been  but  little 
studied. 

Mr.  Henry,  in  the  first  part  of  the  detail  of  his  experi- 
ments, states,  that  the  Quantity  of  carbonic  acid  gas  absorbed 
by  water,  is  influenced  materially  by  the  quantity  of  com- 
mon air,  which  may  be  either  combined  with  the  water,  or 

mixed 
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mixed  with  the  gas ;  and  the  efiect  is  in  some  measure  pro-> 

Eortional  to  the  quantity  of  the  residue,  the  absorption 
eing  always  greatest  when  a  large  (|pantity  of  gas  was  agi* 
tatedwith  a  comparatively  small  quantity  of  water. 

From  various  trials  made  with  great  care,  Mr.  Henry 
concludes,  that,  in  judging  of  the  influence  of  temperature, 
the  experiments  should  be  made  on  equal  proportions  of  gas^^ 
and  of  water,  and  that  in  this  case,  with  regard  to  carbonic 
acid  gas,  1 -fourteenth  of  the  whole  bulk,  absorbable  at  55% 
is  the  diminution  of  the  quantity  of  absorption  produced  by 
each  elevation  of  10°  of  Fahrenheit. 

Of  sulphuretted  hydrogen  gas,  100  parts  of  water,  at  55% 
absorb  86  parts,  ana  at  859  73  parts. 

Of  nitrous  oxide  gas,  100  cubic  inches  of  water,  at  55% 
take  up  50,  and  at  70''  only  44, 

The  experiments  on  those  gases  which  are  absorbed  only 
in  small  proportions  by  water  the  author  could  not  conve- 
niently make  at  more  than  one  temperature. 

He  found  that  at  60%  100  cubic  mches  of  water  absorb, 
of  nitrous  gas,  5  cubic  inches^;  of  oxygen,  2*63  ;  of  phos- 
phuretted  hydrogen,  2*14;  of  gaseous  oxide  of  carbon,  fOl ; 
of  carburetted  hydrogen  gas,  1*403  of  nitrogen  gas,  1'20; 
of  hydrogen  gas,  1"08. 

Mr.  Henry  mentions  that  during  the  ab3orption  of  large 
quantities  of  carbonic  acid,  sulphuretted  hydrogen  and  m* 
trous  oxide  by  water,  an  increase  of  temperature  of  about 
3-fourths  of  a  degree  is  perceived. 

From  the  results  of  a  great  variety  of  experimeats  made 
in  the  more  absorbable  gases,  and  on  oxygen  and  nitrogen 
gases,  the  author  draws  the  following  general  conclusion 
witli  regard  to  pressure  : 

That  under  the  same  circumstance  of  temperature,  water 
takes  up  the  same  volume  of  gas,  whether  it  be  condensed, 
or  under  ordinary  pressure ;  but,  as  the  spaces  occupied  by 
gases  are  inversely  as  the  weights  compressing  them,  it 
follows,  that  water  takes  up  of  gas  condensed,  by  one,  two, 
or  three  additional  atmospheres,  a  quantity  which  is  equal 
to  twice,  thrice,  or  four  times  the  quantity  taken  up  under 
the  ordinary  pressure.  D. 

GALVANIC  SOCIETY,  PARIS. 

On  the  28>h  of  May  the  Galvanic  Society  made,  for  the 
second  time,  some  experiments  on  a  large  scale  at  the  vete- 
rinary school  of  Alfort. 

Animals  of  all  sizes,  from  the  insect  to  the  horse,  were 
subjected  to  an  apparatus  composed  of  more  than  2000 

diflksi. 
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disks^  formed  into  piles  which  communicated  with  ^ach 
other.  Besides  other  results,  the  following  were  observed  : 

1st,  That  a  spark  cannot  be  obtained,  as  in  common 
electricity,  at  an  explosive  distance,  but  at  the  point  of 
contact. 

2d,  That  Coulomb's  electrometric  balance  does  not  indi- 
cate electric  tension  in  the  ratio  of  the  number  of  pairs  of 
disks,  or  of  the  strength  of  the  pile. 

3d,  That  the  power  of  a  very  formidable  apparatus  is  re- 
quired to  kill  a  small  animal. 

4th^  That  Galvanism,  applied  after  death,  can  determine 
movements  of  inspiration  and  expiration.  If  a  lighted  taper 
be  placed  near  a  small  aperture  made  in  the  trachea,  the 
flame  at  the  moment  when  the  Galvanism  is  applied  is  drawn 
into  the  breast  by  the  impulscof  the  air  passing  into  the 
lungs^  and  extinguished  when  the  air  issues. 

5th;  That  contractions  can  be  produced  in  the  head  and 
forehead  of  a  large  animal — a  horse,  for  example — ^by  pla- 
cing it  at  a  very  great  distance,  and  making  it  communicate 
with  the  pile  oy  one  conductor^  while  the  other  is  formed 
by  the  common  reservoir*. 


XVII.  Intelligence  and  Miscellaneous  Articles^ 

A  DEFENCE  AGAINST  FIRE. 

Jr AOFSSSOR  Palmer,  of  Hamburgh,  has  lately  discovered  - 
a  means  by  which  all  inflammable  matters,  such  as  wood, 
paper,  linen,  &c.,  can  not  only  be  secured  from  burning, 
out  also  be  speedily  extinguished  when  on  fire.  These 
means  consist  in  a  powder  composed  of  one  ounce  of  sul- 
phur, one  ounce  red  ochre,  and  six  ounces  of  copperas  water* 
To  render  wood  incombustible,  it. is  first  daubed  over  with 
cabinet-maker's  glue,  after  which  the  powder  is  strewed 
over  it :  and  this  operation,  when  the  wood  becomes  dry, 
is  three  or  four  times  repeated.  When  the  powder  is  to  be 
applied  to  linen  or  paper,  plain  water  is  employed  in  the 
room  of  glue :  in  other  respects  the  process  is  the  same, 
with  this  difference  alone,  that  the  operation  is  performed 
only  once  or  twice.  When  the  powder  is  used  for  articles 
already  on  fire,  two  ounces  are  sufficient  to  extinguish  a 
square  foot  of  surface.    Professor  Palmer  intends  to  publish 

^  This  sentence  is  ambiguous.    Ws  have  translated  it  literally,  how* 
cyer»  from  the  French  Journal  in  which  it  appeared. — Edit. 
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lOd  On  the  Modifications  of  Clouds^  and 

Of  the  Stratus. 

This  modification  has  a  mean  degree  of  density. 

It  is  the  lowest  of  clouds,  since  its  inferior  surface  com-* 
monly  rests  on  the  earth  or  water. 

Contrary  to  the  last,  which  may  be  considered  as  be^ 
longing  to  the  day,  this  is  properly  the  cloud  of  night; 
the  time  of  its  first  appearance  bemg  about  sun^set.  It 
comprehends  all  those  creeping  mists  which  in  calm  even* 
ing  ascend  in  spreading  sheets  (like  an  inundation  of  water) 
from  the  bottom  of  valleys  and  the  surface  of  lakes,  rivers, 
&c. 

Its  duration  is  frequently  through  the  night. 

On  the  return  of  the  sun  the  level  surface  of  this  cloud 
begins  to  put  on  the  appearance  of  cumulus,  the  whole  at 
the  same  time  separating  from  the  ground.  The  continuity 
is  next  destroyed,  and  the  cloud  ascends  and  evaporates,  or 
passes  off  with  the  appearance  of  the  nascent  cumulus. 

This  has  been  long  experienced  as  a  prognostic  of  fair 
weather*,  and  indeea  ther^  is  none  more  serene  than  that 
which  is  ushered  in  by  it.  The  relation  of  the  stratus  to 
the  state  of  the  atmosphere  as  indicated  by  the  barometer. 
Sec.  appears  notwithstanding  to  have  passed  hitherto  with«- 
out  due  attention. 

Of  the  CirrO'CumuluSn 

The  cirrus  having  continued  for  some  time  increasing  or 
stationary,  usually  passes  either  to  the  cirro-cumulus  or  the 
cirro-stratus,  at  the  same  time  descending  to  a  lower  station 
in  the  atmosphere. 

The  cirro-cumulus  is  formed  from  a  cirrus,  or  from  a 
number  of  small  separate  cirri,  by  the  fibres  collapsing 
as  it  were,  and  passing  into  small  roundish  masses,  in  which 
the  lexture  of  the  cirrus  is  no  longer  discernible,  although 
they  still  retain  somewhat  of  the  same  relative  arrangement. 
This  change  takes  place  either  throughout  the  whole  mass 
at  once,  or  progressively  from  one  extremity  to  the  other. 
In  either  case,  the  same  effect  is  produced  on  a  number  of 
adjacent  cirri  at  the  same  time  ana  in  the  same  order.  It 
appears  in  some  instances  to  be  accelerated  by  the  approach 
of  other  clouds. 

This  modification  forms  a  very  beautiful  sky,  sometimes 
exhibiting  numerous  distinct  beas  of  these  small  connected 
cloudsj  floating  at  different  altitudes. 

*  At  nebulae  niagis  iroa  pctunt,  campoque  recumbum. 

FirgiL  G^or^*  lib.  i. 
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'  The  cirro-cumulus  is  frequent  in  summer,  and  is  attend* 
ant  on  warm  and  dry  weather.  It  is  also  occasionally  and 
more  sparingly  seen  in  the  intervals  of  showers,  and  in 
winter*.  It  may  either  evaporate,  or  pass  to  the  cirrus  or 
cirro-stratus. 

Of  the  Cirro-stratus. 

This  cloud  appears  to  result  from  the  subsidence  of  the 
fibres  of  the  cirrus  to  a  horizontal  position,  at  the  same  time 
that  they  approach  towards  each  other  laterally.  The  form 
and  relative  position,  when  seen  in  the  distance,  frequently 
give  the  idea  of  shoals  of  fish.  Yet  in  this,  as  in  other  in- 
stances, the  structure  must  be  attended  to  rather  than  the 
form,  which  varies  much,  presenting  at  other  times  the 
appearance  of  parallel  bars,  interwoven  streaks  like  the 
grain  of  polished  wood,  &c.  It  is  always  thickest  in  the 
middle,  or  at  one  extremity,  and  extenuated  towards  the 
edge.  The  distinct  appearance  of  a  cirrus  does  not  always 
precede  the  production  of  this  and  the  last  modification. 

The  cirro-stratus  precedes  wind  and  rain,  the  near  or  di- 
stant approach  of  wnich  may  sometimes  be  estimated  from 
its  greater  or  less  abundance  and  permanence.  It  is  almost 
always  to  be  seen  in  the  intei::;^'ais  of  storms.  Sometimes 
this  and  the  cirro-cumidus  appear  together  in  the  sky,  and 
even  alternate  with  each  other  in  the  same  cloud,  when  the 
different  evolutions  which  ensue  are  a  curious  spectacle,  and 
a  judgment  may  be  formed  of  the  weather  likely  to  ensue 
by  observing  which  modification  prevails  at  last.  The  cirro- 
stratus  is  the  modification  which  most  frequently  and  com- 
pletely exhibits  the  phenomena  of  the  solar  and  lunar  halo, 
and  (as  supposed  from  a  few  observations)  the  parhelion  and 
paraselene  also.  Hence  the  reason  of  the  prognostic  for 
foul  weather,  commonly  drawn  from  the  appearance  of 
halo  f. 

This 

*  The  following  passage  is  beautifully  descriptive  of  the  appearance 
of  this  modiBcation  by  moonlight : 

Foe  yet  above  these  wafted  clouds  are  seen 

(In  a  remoter  sky,  still  more  serene) 

Others,  detached  in  ranges  through  the  air, 

Spotless  as  snow,  and  countless  as  theyVe  fair; 

Scatter*d  ioKnensely  wide  from  east  to  west. 

The  beauteous,  semblance  of  a  flock  at  rest. 

These  to  the  raptur'd  mind  aloud  proclaim 

Their  mighty  shepherd's  everlasting  nnme. 

•  BloomfieU's  Faimers  Boy,  Winter. 

t  The  frequent  appearance  of  halo  in  this  cloud  may  be  attributed  to 
its  possessing  great  extent,  at  such  times,  with  little  perpendicular  depth, 

G  4  iwd 
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ANTiaUITIBS. 

A  number  of  curious  remains  of  antiquity  arrived  at 
Portsmouth  in  one  of  the  transports  from  Egypt ;  they  are 
the  property  of  the  earl  of  Cavan,  and  were  put  on  board  a 
vessel  to  oe  conveyed  to  his  lordship's  seat  at  Fawley: 
among  them  are  the  following : — ^A  case  containing  mum- 
mies of  an  antient  Egyptian  family^  viz.  a  male^  female,  and 
two  children :  the  mate  measures  five  feet  nine  inches  in 
height ;  and  as  the  upper  half  of  the  body  had  been  stript  of 
the  linen  swathes,  the  flesh,  the  nails  of  the  fingers,  and  even 
the  features,  can  be  seen  very  distinctly :  the  arms  are  bent 
upwards,  crossing  each  other  on  the  breast,  the  fingers  of  the 
right  hand  touching  the  left  shoulder,  and  the  left  hand 
clenched  as  if  holding  something.  The  £»nale  measures 
five  feet  six  inches  in  height,  and  the  infant  children  about 
twenty-two  inches.  Mummies  of  an  ichneumon,  a  dog, 
two  hawks,  two  owls,  and  six  ibises,  some  of  them  in  co*> 
vered  urns  of  red  earthen  ware ;  another  complete  mummy, 
with  the  external  case  beautifully  painted  with  hierogly* 
phics ;  a  bust  of  Isis ;  a  large  ftog  in  ^ay  granite ;  a  large 
slab  of  whitish  granite,  with  hieroglyphics  cut  in  has  relief  { 
a  broken  sarcophagus  in  black  granite,  and  many  antique 
fragments  of  marble  porphyries,  jaspers,  agates,  and  masses 
of  the  various  rocks  of  Upper  Egypt,  which  will  be  highly 
interesting  to  the  mineralogist,  as  well  as  amusing  to  the  an- 
tiquarian 5  a  perfect  sarcopha^s  of  red  granite ;  its  inside 
dimensions  are  six  feet  six  inches  long,  two  feet  four  inches 
wide,  and  one  foot  six  inches  deep  :  a  large  column  of  redf 
porphyry;  also,  a  bowl  of  red  granite,  its  outside  dimensions 
near  six  feet )  it  is  cut  out  of  the  base  of  a  Corinthian  column ; 
the  mouldings  are  very  perfect,  and  the  whole  height  of  the 
column  must  have  been  about  54  feet. 

MBASUREMENT  OF  A  DEGREE  OF  THE  MERIDIAN. 

Astronomers  long  suspected  that  there  was  an  error  in 
the  measurement  ot  a  degree  of  the  earth,  made  in  Lapland 
in  1736  by  Maupertuis,  Lemonnier,  Outhier,  and  Celsius, 
becauBC  that  degree  was  greater  than  it  ought  to  be  accord- 
ing K)  all  the  other  measurements.  M.  Melandcrhiolm 
has  fimnd  means  to  repeat  this  measurement.  He  informs 
me  in  ft  letter  that  M.  Svanberg  and  three  other  astrono- 
mers bsve  found  the  d^ee  to  be  57209  toises  in  lat.  66^ 
do%  which  makes  196  toises  less  than  by  the  measurement 
of  die  fVench  astronomers,  and  gives  for  the  flattening  of 
the  earth  a  S  13th  part.  This  agrees  better  with  the  otner 
coOkfeintOpMf  and  shows  us  that  the  figure  of  the  earth  is 
not  90  iiripikr  as  was  supposed  bom  the  northern  degree. 

M.  Mechain 
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M.  Mechain  set  out  on  the  36th  of  April  for  Spain^  where 
he  intends  to  measure  a  triande  of  93,000  toises,  termi- 
nating at  the  Balearian  islanos,  and  which  will  complete 
the  grand  and  important  measurement  of  the  meridian  wnich 
Mechain  and  Delambre  made  a  few  years  ago.  He  is  ac- 
cooflpanied  by  M.  Chevalier,  Dezauche,  and  Mechain  jun. 
This  measurement  witl  be  very  difficult :  but  no  one  is  more 
capable  than  M.  Mechain  to  overcome  difficulties ;  and  we 
shall  have  the  45th  deeree  in  tlie  middle  of  the  whole  arc 
measured  by  the  French.  De  Lalande. 

Humboldt's  travels. 
The  report  some  time  ago  circulated  of  the  death  of  this 
celebrated  traveller  has  been  contradicted  by  some  of  the 
Berlin  journals,  which  state,  that  letters  have  been  lately 
received  from  him  by  some  of  his  friends  at  Paris.  These 
letters,  which  are  dated  at  Lima,  announce  that  he  pro- 
posed to  return  to  Europe  about  the  month  of  September 
next* 

NEW  METAL. 

Proust  has  discovered  that  the  substance  which  he  con- 
sideied  as  a  new  metal,  and  to  which  he  had  given  the 
name  of  selene,  is  nothing  else  than  uranium. 

ASTRONOMY. 

Table  of  the  geocentric  motions  of  the  two  new  planets 
for  the  month  of  July. 
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PHILOSOPHICAL  LECTyRES. 

The  rev.  D.  F.  Pryce,  A.  M.  curate  of  Bathwick^  has 
been  for  some  thne  engaged  in  preparing  a  philosophical 
apparatus,  on  a  very  extensive  scale^  under  the  mspection  of 
Messrs.  W».  and  S.  Jones^  Holbom^  on  which  he  designs  to 
read  two  or  more  courses  of  popular  lectures  annually  m  the 
city  of  Bath.     The  apparatus  is  in  such  a  state  of  forward* 
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nesSf  as  will  enable  Mr.  Pryce  to  commence  early  in  the 
ensuing  winter.  He  is  also  in  tres^  for  the  erection  of  a 
scientific  theatre,  capable  of  holding  about  five  hundred 
persons^  on  a  plan  similar  to  that  at  the  Royal  Institution. 

Dr.  Pearson  proposes^  in  addition  to  his  summer  course  of 
lectures  on  physic  and  chemistry,  to  ^ve  the  following  on  the 
cow-pock  inoculation,  at  the  Institution,  (founded  Dec.  1 799, 
late  No.  3,  Golden-square,)  No.  44,  Broad-street,  Golden^ 
square.  A  lecture  to  be  given  at  the  Institution  once  or  twice 
a  week,  according  to  the  subject  of  it,  for  about  twelve  weeks. 

The  principal  objects  will  be:  1.  The  history  of  what  is 
known  of  the  vaccina  in  cows.  2.  The  history  of  the  dis- 
cover}',  introduction,  and  propagation  of  vaccine  inocula- 
tion. 3.  To  show,  in  patients  at  the  Institution,  the  pro- 
gress of  the  inoculated  cow-pock,  through  its  stages  of 
growing  into  a  vesicle,  constitutional  disorder,  scabbing 
process,  deciduary  carbuncle-like  scab,  with  a  view  espe- 
cially to  make  known  the  distinguishing  characters  of  the 
vaccina.  4.  To  explain  the  unusual  or  accidental  sym- 
ptoms and  effects  of  the  vaccina:  viz.  eruptions,  phlegmo- 
nous inflammation,  erythema^  axillary  swellings,  essera 
vaccina,  pustule,  ulcerations  of  inoculated  parts.  Ice.  5.  To 
explain  the  anomalous  eruption  of  inoculated  parts.  6.  To 
explain  the  anomalous  course  of  the  inoculated  vaccina. 
7.  Intervening  disorders,  especially  the  small-pox,  measles, 
chicken-pox,  contagious  angina,  hooping  cough,  tooth 
rash,  red  gum.  Sec.  8.  Instances,  by  inoculation,  of  the 
small-pox  and  cow-pock  at  the  same  time  in  the  same  per- 
son. 9.  The  various  modes  of  preserving  vaccine  matter. 
10.  The  effects  of  various  modes  of  inocuUtion.  1 1.  The 
effects  of  matter  at  different  ages  of  the  vaccine^pock.  12. 
The  effects  of  inoculation  of  persons  who  have  undergone 
the  small -pox  or  cow-pock.  13.  The  effects  of  inoculation 
when  it  fails  to  destroy  the  susceptibility  of  the  small-pox. 
14.  The  medical  treatment  and  regimen  during  the  cow- 
pock.  13.  The  effects  on  health  subsequently  to  inocula- 
tion. 16.  Tlie  vaccine  inoculation  instead  of  the  small- 
pox, as  vicarious  of  a  disease  in  sheep. 

Proposals* — l.  Subscribers  for  life,  viz.  often  guineas, 
to  the  Vaccine  Institution  to  be  admitted  gratuitously;  as 
well  as  9.  Perpetual  pupils  to  Dr.  Pearson's  lectures  in  ge- 
neral; and  his  3.  Other  pupils  on  becoming  perpetual,  in 
addition  to  their  present  lectures,  to  beadmittol  on  the  same 
terms.  4.  Those  who  are  neither  subscribers  to  the  Insti- 
tution, nor  are  pupils,  as  just  mentioned,  are  to  pay  three 
guineas  for  a  single  course,  or  six  guineas  as  perpetual. 
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XVIII.  On  the  Modifications  of  Clouds,  and  on  the  Prin^ 
ciptes  of  their  Production,  Suspension,  and  Destruction ; 
betn^  the  Substance  of  an  Essay  read  before  the  Askesian 
Society  in  the  Session  l60S-d.  By  Luke  Howard, 
Esq^* 

oINCE  the  increased  attention  which  has  been,  given  to 
meteorology,  the  study  of  the  various  appearances  of  water 
Suspended  in  the  atmosphere  is  become  an  interesting  and 
even  necessary  branch  of  that  pursuit. 

If  clouds  were  the  mere  resuk  of  the  condensation  of  va* 
pour  in  the  masses  of  atmosphere  which  they  occupy,  if 
their  variations  were  produced  by  tlie  movements  of  the  at* 
mosphere  alone,  then  indeed  might  the  study  of  them  be 
deemed  ah  useless  pursuit  of  shadows,  an  attempt  to  de- 
scribe forms  which,  being  the  sport  of  winds,  must  be  ever 
varying,  -^r^d  therefore  not  to  be  defined. 

But  nowever  the  erroneous  admission  of  this  opinion  may 
have  operated  to  prevent  attention  to  them,  the  case  is  not 
so  with  clouds.  They  are  subject  to  certain  distinct  modifi- 
cations, produced  by  the  general  causes  which  effect  all  the 
variations  of  the  atmosphere :  they  are  commonly  as  good 
visible  indications  of  the  operation  of  these  causes  as  is  the 
countenance  of  the  state  or  a  person's  mind  or  body. 

It  is  the  frequent  observation  of  the  countenance  of  the 
sky,  and  of  its  connection  with  the  present  and  ensuing  phse- 
nomena,  that  constitutes  the  antient  and  popular  meteoro- 
logy. The  want  of  this  branch  of  knowledge  renders  the 
predictions  of  the  philosopher  (who  in  attending  only  to 
his  instruments  may  be  said  only  to  examine  the  pulse  of 
the  atmosphere)  less  generally  successful  than  those  of  the 
weather-wise  mariner  or  husoandman. 

With  the  latter,  the  dependence  of  their  labours  on  the 
state  of  the  atmosphere,  and  the  direction  of  its  currents, 
creates  a  necessity  of  frequent  observation,  which  in  its  iunx 
produces  experience. 

But  as  this  experience  is  usually  consigned  only  to  the 
memory  of  the  possessor,  in  a  confused  mass  of  simple  apho- 
risms, the  skill  resulting  from  it  is  in  a  manner  incommu- 
nicable ;  for,  however  valuable  these  links  when  in  connec- 
tion with  the  rest  of  the  chain,  they  often  serve,  when  taken 
singly,  only  to  mislead ;  and  the  power  of  connecting  tlicm, 

*  CommuBicated  by  the  Author. 
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in  order  to  form  a  judficmcnt  upon  occasion,  resides  only  in 
the  mind  before  which  their  relations  have  passed,  though 
perhaps  imperceptibly,  in  review.  In  order  to  enable  the 
meteorologist  to  apply  the  key  of  analysis  to  the  experience 
of  others,  as  well  as  to  record  his  own  witJi  brevity  and  pre- 
cision, it  may  perhaps  be  allowable  to  introduce  a  methodi- 
cal nomenclature,  applicable  to  the  various  forms  of  sus- 
pended water,  or,  iu  other  words,  to  the  modifications  of 
cloud. 

By  modification  is  to  be  understood  simply  the  structure 
or  manner  of  agffregation,  not  the  precise  form  or  magni- 
tude, which  iniTecd  varies  every  moment  in  most  clouds* 
The  principal  modifications  are  commonly  as  distinguish- 
able from  each  other  as  a  tree  Irom  a  hill,  or  the  latter  from 
a  lake;  although  clouds  in  the  same  modification,  considered 
with  respect  to  each  other,  have  often  only  the  common 
resemblances  which  exist  among  trees,  hills,  or  lakes,  taken 
generally. 

The  nomenclature  is  drawn  from  the  Latin.  The  reasons 
for  having  recourse  to  a  dead  language  for  terms  to  be 
adopted  by  the  learned  of  different  nations  are  obvious.  If 
it  should  be  asked  why  the  Greek  was  not  preferred,  after 
the  example  of  chemistry,  the  author  answers,  that  the  ob- 
jects being  to  be  defined  by  visible  characters,  as  in  natural 
histoiy,  it  was  desirable  that  the  terms  adopted  should  at 
once  convey  the  idea  of  these,  and  render  a  recourse  to  de- 
finitions needless  to  such  as  understand  the  literal  sense, 
which  many  more  would,  it  is  concluded,  in  Latin  than  in 
Greek  words. 

There  are  tliree  simple  and  distinct  modifications,  in  any 
one  of  which  the  agsrregate  of  minute  drops  called  a  cloud 
may  be  formed,  increase  to  its  greatest  extent,  and  finally 
decrease  and  disappear. 

But  the  same  avrsrrefrate  which  has  been  formed  in  one 
modincation^upon  a  change  in  tlie  attendant  circumstances, 
mav  pass  into  anotlier. 

Or  it  mav  continue  a  considerable  time  in  an  intermediate 
state,  partaking  of  the  characters  of  two  modifications  ;  and 
it  may  also  disvippear  in  this  stage,  or  reluni  to  the  first  mo- 
di neat  ion. 

Lastly,  aggreirates  separately  formed  in  different  modifi- 
cations may  unite  and  pass  mto  one  exhibiting!:  different 
characters  m  different  parts,  or  a  portion  of  a  Simple  ag- 
gregate may  pass  into  another  modification  without  sepa- 
ratiiisr  ftom  the  remainder  of  the  mass. 

Hence,  toceiher  with  the  simple,  it  becomes  necessarv  lo 
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fldmit  intermediate  and  compound  modifications>  and  to 
impose  names  on  such  of  them  as  are  worthy  of  notice. 
The  simple  modifications  are  thus  named  and  defined : 

1.  Cirrus.  Def,  Nubes  cirrata^  tenuissima^  quae  un- 
dique  crescat. 

Parallel,  flexuous,  or  divei^ng  fibres,  extensible  in  any 
or  in  all  directions. 

2.  Cumulus.  Def.  Nubes  cumulata,  densa,  sursum 
crescens. 

Convex  or  conical  heaps,  increasing  upward  from  a  ho- 
rizontal base. 

3.  Stratus.  Def.  Nubes  strata,  aqus  modo  expansa^ 
deorsum  crescens. 

A  widely  extended,  continuous,  horizontal  sheet,  in- 
creasing from  below. 

This  application  of  the  Latin  word  stratus  is  a  little 
forced.  But  the  substantive,  stratum^  did  not  agree  in  its 
termination  with  the  other  two,  and  is  besides  already  used 
in  a  different  sense  even  on  this  subject,  e.  g.  a  stratum  of 
clouds ;  yet  it  was  desirable  to  keep  the  derivation  from  the 
verb  sternoy  as  its  si^ifications  agree  so  well  with  the  cir- 
cumstances of  this  cloud. 

The  intermediate  modifications  which  require  to  be  no- 
ticed are : 

4.  Cirro-cumulus.  Def.    Nubecula^  densiores  subro 
tundse  et  qua^i  in  agmine  appositae. 

Small,  well  defined  roundish  masses,  in  close  horizontal 
arrangement. 

5.  Cirro-stratus.  Def.  Nubes  extenuata  sub-concava 
vel  undulata.     Nubeculse  hujus  modi  appositae. 

Horizontal  or  slightly  inchned  masses,  attenuated  towards 
a  part  or  the  whole  oj^  their  circumference,  bent  down- 
ward, or  undulated,  separate,  or  in  groups  consisting  of 
small  clouds  having  these  characters. 

The  compound  modifications  are : 

6.  CuMULO-STRATus.  Def,  Nubes  densa,  basim  pla- 
nam  undique  supercrescens,  vel  cujus  moles  longingua  vi- 
detur  partim  plana  partim  cumulata. 

The  cirro-stratus  blended  with  the  cumulus,  and  either 
appearing  intermixed  with  the  heaps  of  the  latter  or  su- 
peradding a  wide-spread  structure  to  its  base. 

7.  CuMULO-ciRRO-sTRATus  vcl  NiMBus.  Def.  Nubcs 
vel  nubium  congeries  pluviam  eflTundeus. 

The  rain  cloud.  A  cloud  or  system  of  clouds  from  which 
rain  is  falling.     It  is  a  horizontal  sheet,  above  which  the 
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cirrus  spreads^  ^hile  the  cumulus  enters  it  laterally  and 
from  beneath. 

Of  the  Cimis. 

Clouds  in  this  modification  appear  to  have  the  least  den- 
sity, the  greatest  elevation,  and  the  greatest  variety  of  extent 
and  direction.  They  are  the  earliest  appearance  after  serene 
weather.  They  are  first  indicated  by  a  few*  threads  pen- 
cilled, as  it  were,  on  the  sky.  These  increase  in  len^^ 
and  new  ones  are  in  the  mean  time  added  laterally.  Often 
the  first-formed  threads  serve  as  stems  to  support  numerous 
branches,  which  in  their  turn  give  rise  to  others. 

The  increase  is  sometimes  perfectly  indeterminate,  at 
others  it  has  a  very  decided  direction.  Thus  the  first  few 
threads  being  once  formed,  the  remainder  shall  be  propa- 
gated  either  in  one,  two,  or  more  directions  laterally,  or 
obliquely  upward  or  downward,  the  direction  being  often 
the  same  in  a  great  number  of  clouds  visible  at  the  same 
time :  for  the  obli<^ue  descending  tufts  shall  appear  to  con- 
verge towards  a  pomt  in  the  horizon,  and  the  long  strsught 
streaks  to  meet  in  opposite  points  th^ein ;  which  is  the  op* 
tical  effect  of  parallel  extension. 

Their  duration  is  uncertain,  varying  from  a  few  m'mutes 
after  the  first  appearance  to  an  extent  of  many  hours.     It  is 
long  when  they  appear  alone  and  at  great  heights,  and 
shorter  when  they  are  formed  lower  and  in  the  vicinity  of. 
other  clouds. 

This  modUication,  although  in  appearance  almost  mo- 
tionless, is  intimately  connected  with  the  variable  motions 
of  the  atmosphere.  Considering  that  clouds  of  this  kind 
have  long  been  deemed  a  prognostic  of  wind,  it  is  extraor- 
dinary that  the  nature  of  this  collection  should  not  have 
been  more  studied,  as  the  knowledge  of  it  might  have  been 
productive  of  useful  results. 

In  fair  weather,  with  light  variable  breezes,  the  sky  is 
seldom  quite  clear  of  small  groups  of  the  oblique  cirrus, 
which  frequently  come  on  from  the  teeward,  and  the  direc- 
tion of  their  increase,  is  to  windward.  Continued  wet  wea- 
ther is  attended  with  horizontal  sheets  of  this  cloud,  which 
subside  quickly  and  pass  to  the  cirro-stratus. 

Before  storms  they  appear  lower  and  denser,  and  usually 
in  the  quarter  opposite  to  that  ftom  which  the  storm  arises. 
Steady  high  winds  are  also  preceded  and  attended  by  streak» 
running  ouite  across  the  sky  in  the  direction  they  blow  in. 

The  relations  of  this  modification  with  the  state  of  the 
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barometer,   thermometer,   hygrometer,   and   electrometer, 
have  not  yet  been  attended  to. 

Of  the  Cumulus. 

Clouds  in  this  modification  are  commonly  of  the  most 
dense  stracture :  they  are  formed  in  the  lower  atmosphere, 
and  move  along  with  the  current  which  is  next  the  earth. 

A  small  irregular  spot  first  appears,  aid  is,  as  it  were,  the 
nucleus  on  which  they  increase.  The  lower  surface  conti- 
nues irregularly  plane^  white  the  upper  rises  into  conical  or 
hemispherical  heaps ;  which  may  aiflerwards  continue  long 
nearly  of  the  same  bulk,  or  rapidly  rise  to  mountains. 

In  the  former  case  they  are  usually  numerous  and  near 
together,  in  the  bttcr  few  and  distant  \  bun  whether  there 
are  few  or  many,  tbeir  bases  alwaya  he  nearly  in  one  hori- 
l^nCal  plane,  and  their  increase  upward  is  somewhat  pro- 
portionate io'  the  extent  of  base,  and  nearly  ahke  in  many 
that  appear  at  once. 

Their  appearance,  increase,  and  disappearance,  in  fair 
weather,  are  often  periodical,  and  keep  pace  with  the  tem- 
perature of  the  day.  Thus  they  will  oegin  to  form  some 
KouTs  after  sun-rise,  arrive  at  their  maximum  in  the  hottest 
part  of  the  afternoon,  then^  go  on  diminishing  and  totally 
disperse  about  sun-set. 

But  in  changeable  weather  they  partake  of  the  vicissitudes 
of  the  atmosphere ;  sometimes  evaporating  almost  as  soon 
as  formed,  at  others  suddenly  forming  aM  as  quickly  pass- 
ing to  the  compound  modifications. 

The  cunmkra  of  fair  weather  has  a  moderate  elevation 
and  extent,  and  a  well  defined  rounded  surface.  Previous 
to  rain  it  increases  more  rapidly,  appears  lower  in  the  at- 
mosphere, and  with  its  surface  full  of  loose  fleeces  or  pro- 
tuberances. 

The  formation  of  large  cumuli  to  leeward  in  a  strong 
wind,  indicates  the  approach  of  a  calm  with  rain.  When 
they  do  not  disappear  or  subside  about  sun-set,  but  cbnti- 
nue  to  rise,  thunder  is  to  be  expected  in  the  night. 

Independently  of  the  beauty  and  magnificence  it  adds  to 
the  face  of  nature,  the  cumulus  serves  to  skreen  the  earth 
from  the  dit^ct  rays  of  the  sun,  by  its  multiplied  reflections 
to  diffuse,  and,  as  it  were,  economise  the  light,  and  also  to 
convey  the  product  of  evaporation  to  a  distance  from  the 
place  of  its  origin.  The  relations  of  the  cumulus  with  the 
state  of  the  barometer,  8cc.  have  not  yet  been  enough  at- 
tended to. 
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Of  the  Stratus. 

This  modification  has  a  mean  degree  of  density. 

It  is  the  lowest  of  clouds,  since  its  inferior  surface  com** 
xnonly  rests  on  the  earth  or  water. 

Contrary  to  the  last,  which  may  be  considered  as  be^ 
longing  to  the  day,  this  is  properly  the  cloud  of  night; 
the  time  of  its  first  appearance  bemg  about  sun-set.  It 
comprehends  all  those  creeping  mists  which  in  calm  even* 
ing  ascend  in  spreading  sheets  (like  an  inundation  of  water) 
from  the  bottom  of  vsQleys  and  the  surface  of  lakes,  rivers^ 
&c. 

Its  duration  is  frequently  through  the  night. 

On  the  return  of  the  sun  the  level  surface  of  this  cloud 
begins  to  put  on  the  appearance  of  cumulus,  the  whole  at 
the  same  time  separating  from  the  ground.  The  continuity 
is  next  destroyed,  and  the  cloud  ascends  and  evaporates,  or 
passes  off  witn  the  appearance  of  the  nascent  cumulus. 

This  has  been  long  experienced  as  a  prognostic  of  fair 
weatlier  *,  and  indeed  ther^  is  none  more  serene  than  that 
which  is  ushered  in  by  it.  llie  relation  of  the  stratus  to 
the  state  of  the  atmosphere  as  indicated  by  the  barometer, 
&c.  appears  notwithstanding  to  have  passed  hitherto  with- 
out due  attention. 

Of  the  Cirro-cumulus^ 

The  cirrus  having  continued  for  some  time  increasing  or 
stationary,  usually  passes  either  to  the  cirro-cumulus  or  the 
cirro-stratus,  at  the  same  time  descending  to  a  lower  station 
in  the  atmosphere. 

The  cirro-cumulus  is  formed  from  a  cirrus,  or  from  a 
number  of  small  separate  cirri,  by  the  fibres  collapsing 
as  it  were,  and  passing  into  small  roundish  masses,  in  which 
the  texture  of  the  cirrus  is  no  longer  discernible,  although 
they  still  retain  somewhat  of  the  same  relative  arrangement. 
This  change  takes  place  either  throughout  the  whole  mass 
at  once,  or  progressively  from  one  extremity  to  the  other. 
In  either  case,  the  same  effect  is  produced  on  a  number  of 
adjacent  cirri  at  the  same  time  and  in  the  same  order.  It 
appears  in  some  instances  to  be  accelerated  by  tlie  approach 
of  other  clouds. 

This  modification  forms  a  very  beautifril  sky,  sometimes 
exhibiting  numerous  distinct  beos  of  these  small  connected 
cloudsj  floating  at  different  altitudes. 

*  At  nebulae  magis  ima  petunt,  campoque  recumbunt. 

f^ir^/L  C«ir^.  lib.  i. 

The 
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.  The  cirro-cumulus  is  frequent  in  summer,  and  is  attend- 
ant on  warm  and  dry  weather.  It  is  also  occasionally  and 
more  sparingly  seen  in  the  intervals  of  showers,  and  in 
winter  *.  It  may  either  evaporate,  or  pass  to  the  cirrus  or 
cirro-stratus. 

Of  the  Cirro-stratus, 

This  cloud  appears  to  result  from  the  subsidence  of  the 
fibres  of  the  cirrus  to  a  horizontal  position,  at  the  same  time 
that  they  approach  towards  each  other  laterally.  The  form 
and  relative  position,  when  seen  in  the  distance,  frequently 
give  the  idea  of  shoals  of  fish.  Yet  in  this,  as  in  other  in- 
stances, the  structure  must  be  attended  to  rather  than  the 
form,  which  varies  much,  presenting  at  other  times  the 
appearance  of  parallel  bars,  interwoven  streaks  like  the 
grain  of  polished  wood,  &c.  It  is  always  thickest  in  the 
middle,  or  at  one  extremity,  and  extenuated  towards  the 
edge.  The  distinct  appearance  of  a  cirrus  does  not  always 
precede  the  production  of  this  and  the  last  modification. 

The  cirro-stratus  precedes  wind  and  rain,  the  near  or  di- 
stant approach  of  wnich  may  sometimes  be  estimated  from 
its  greater  or  less  abundance  and  permanence.  It  is  almost 
always  to  be  seen  in  the  inter;^'als  of  storms.  Sometimes 
this  and  the  cirro-cumulus  appear  together  in  the  sky,  and 
even  alternate  with  each  other  in  the  same  cloud,  when  the 
different  evolutions  which  ensue  are  a  curious  spectacle,  and 
a  judgment  may  be  formed  of  the  weather  likely  to  ensue 
by  observing  which  modification  prevails  at  last.  The  cirro- 
stratus  is  the  modification  which  most  frequently  and  com- 
pletely exhibits  the  phenomena  of  the  solar  and  lunar  halo, 
and  (as  supposed  from  a  few  observations)  the  parhelion  and 
paraselene  also.  Hence  the  reason  of  the  prognostic  for 
foul  weather,  commonly  drawn  from  the  appearance  of 
halo  t- 

This 

*  The  following  passage  is  beautifully  descriptive  of  die  appearance 
of  this  modification  by  moonlight : 

Foe  yet  above  these  wafted  clouds  are  seen 

(In  a  remoter  sky,  still  more  serene) 

Others,  detached  in  ranges  through  the  air. 

Spotless  as  snow,  and  countless  as  they're  fair  $ 

Scatter'd  immensely  wide  from  east  to  west, 

The  beauteous,  semblance  of  a  Hock  at  rest. 

These  to  the  raptur'd  mind  aloud  proclaim 

Their  mighty  shepherd's  everlasting  nnme. 

•  Bloomfield's  Fmmn*s  Boy,  Wtnier, 

t  The  frequent  appearance  of  halo  in  this  cloud  may  be  attributed  to 
its  possessing  great  extent,  at  such  times,  with  little  perpendicular  depth, 

G4  and 


This  modification  is  on  this  account  moie  pec\di2|rly 
worthy  of  inTeskieation.  Little  is  yet  ascertioaed  ot*  the  re^ 
lations  of  this  ana  the  last  modification  with  the  barometer^ 
&c.  although^  as  mav  be  readily  supposed,  they  have  been 
found  to  accord  with  opposite  indications  of  those  iftstru^ 
ments. 

Of  the  Cumulo'Strahis. 

The  difierent  modifications  which  hare  been  just  treated 
of  sometimes  give  place  to  each  other,  at  other  times  two 
or  more  appear  in  the  same  sky ;  but  in  this  case  the  clouds 
in  the  same  modification  Ke  mostly  in  the  same  plane  of 
elevation,  those  which  are  more  elevated  appearing  through 
the  intervals  of  the  lower,  or  the  latter  showmg  dark  against 
the  lighter  ones  above  them.  When  the  cumulus  increases 
rapidly,  a  cirro-stratus  is  frequently  seen  to  form  around  ita 
summit,  reposing  thereon  as  on  a  mountain,  while  the  for-i 
mer  cloud  continues  discernible  in  some  d(wree  through  it. 
This  state  continues  but  a  short  time.  Ine  cirro-stratus 
speedily  becomes  denseTand  spreads,  while  the  superior 
part  of  the  cumulus  extends  itself  and  passes  into  it,  the  - 
base  continuing  as  before,  and  the  omvex  protuberances 
changing  their  position  till  they  present  themselves  late<> 
rally  and  downward.  More  rarely  the  cumulus  alone  per-* 
forms  this  evolution,  and  its  superior  part  constitutes  the 
incumbent  cirro-stratus. 

In  either  case  a  large  lofty  denJe  cloud  is  formed,  which 
may  be  compared  to  a  mushrocMn  with  a  very  thick  short 
stem.  But  when  a  whole  sky  is  crowded  with  this  modifi^ 
cation,  the  appearances  are  more  indistinct.  The  cumulus 
rises  through  the  interstices  of  the  superior  ckyuds,  and  the 
whole,  seen  as  it  passes  off  in  the  distant  horison,  presents 
to  the  fancy  mountains  covered  with  snow,  intersected  with 
darker  ridges  and  lakes  of  water,  rocks  and  towers,  &c. 
The  distinct  cumulo-stratus  is  formed  in  the  interval  be- 
tween the  first  appearance  of  the  fleecy  cumulus  and  the^ 

and  that  degree  of  continuity  of  substance  which  seems  requisirc  to  the 

phaenomenoD.     There  is  also  probably  some  additional  peculiarity  of 

UTVCture  in  it  not  yet  attended  to. 

The  following  linc^  of  Vi  gil  seem  to  relate  to  an  effect  of  the  cirro* 

stratus,  which  in  this  country  is  more  often  to  be  obserred  od  the  uiting 

tun: 

lUc  ubi  nasccntem  ruirui's  v?riaverit  omim 
Conditus  in  nubem,  me.tiviue  refv^erU  o^be^ 
Suspecti  tbi  sr.t  imhres:  namque  urgct  ab  alto 
Aibohbus«|uc  satibque  ^Giui^  pccoriquc  sinister. 

.  Georgic*  lib.  i. 

conunencement 
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cominencexoont  of  rain,  while  the  )aw«r  atmoaph^e  ia  yet 
too  dry ;  also  during  the  approach  of  thunder  storms :  the 
indistinct  appearance  of  it  is  chiefly  in  the  longer  or  shorter 
intervals  of  showers  of  raioi  snow,  or  hail. 

The  cumulo*stratu8  chiefly  affects  a  mean  state  of  the 
atmosphere  as  to  pressure  and  temperature ;  but  in  this  re* 
spect,  like  the  other  modifications^  it  affords  much  room 
for  future  observation. 

Of  the  NiynluSy  or  Cumuh-cirro-s trains. 

Clouds  in  any  one  of  the  preceding  modifications,  at  the 
same  degree  of  elevation^  or  in  two  or  more  of  them,  at 
difierent  elevations,  may  increase  so  as  completely  to  ob- 
9cure  the  sky,  and-at  times  put  on  an  appe^ance  ol  density 
which  to  the  inexperiencea  observer  indicates  the  speedy 
commencement  of  rain«  It  is  nevertheless  extremely  pro* 
bable,  as  well  from  attentive  observation  as  from  a  cou^i* 
deration  of  the  several  modes  of  their  production,  that  the 
clouds  while  in  any  one  of  these  states  do  not  at  any  time 
let  fall  rain. 

Before  this  effect  takes  place  they  have  been  unifonaaW 
found  to  undergo  a  change,  attended  with  appearances  suf- 
ficiently remarkable  to  constitute  a  distinct  modification. 
These  appearances,  when  the  rain  happens  over  our  heads^ 
♦re  but  uppterfectW  seen.  We  can  then  only  observe,  be* 
fore  the  arrival  ox  the  denser  and  lower  clouds,  or  through 
their  interstices,  that  there  exists  at  a  greater  altUude  a 
thin  light  veil,  or  at  least  a  hazy  turbidness.  When  this 
haa  considerably  increased  we  see  the  lower  clouds  spread 
themselves  till  they  unite  in  all  points  and  form  dne  uni* 
form  sheet*  The  rain  then  commences,  and  the  lower 
clouds,  arriving  from  the  windward,  move  under  tliis  sheet 
and  are  successively  lost  in  it.  When  the  latter  cease  to 
arrive,  or  when  the  sheet  breaks,  every  one's  experience 
teaches  him  to  expect  an  abatemuent  or  cessation  oi  rain. 

But  there  often  follows,  what  seems  hitherto  to  have  been 
unnoticed,  an  immediate  and  great  addition  to  the  quantity 
of  cloud.  At  the  same  time  the  actual  obscurity  is  kssenedy 
because  the  arrangement,  which  now  returns,  gives  freer 
passage  to  the  rays  of  light :  for  on  the  cessation  of  rain 
the  lower  broken  clouds  which  remain  rise  into  cumuli, 
and  the  superior  sheet  puts  on  the  various  forms  of  the  cirro* 
stratus,  sometimes  passing  to  the  cirro-cumulus. 

If  the  interval  be  long  before  the  next  shower,  the  cumulo- 
stratus  usually  makes  its  appearance,  which  it  also  does 
sometimes  very  suddenly  after  the  first  cessation. 

But 
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But  we  see  the  nature  of  this  process  more  perfectly  iit 
viewing  a  distant  shower  in  profile. 

If  the  cumulus  be  the  only  cloud  present  at  such  a  time, 
we  may  observe  its  superior  part  to  become  tufted  with  nas- 
cent cirri.  Several  adjacent  clouds  also  approach  and  imite 
laterally  by  subsidence. 

The  cirri  increase,  extending  themselves  upward  and  la* 
terally,  after  which  the  shower  is  seen  to  commence.  At 
other  times  the  converse  takes  place  of  what  has  been  de- 
scribed relative  to  the  cessation  of  rain.  The  cirro-stratus 
is  previously  formed  above  the  cumulus,  and  their  sudden 
union  is  attended  with  the  production  of  cirri  and  rain. 

In  either  case  the  cirri  vegetate,  as  it  were,  in  proportion 
to  the  quantity  of  rain  falling,  and  give  the  cloud  a  cha- 
racter by  which  it  is  easily  known  at  great  distances,  and 
to  which,  in  the  language  of  meteorology,  we  may  appro- 
priate the  nimbus  of  the  Latins  *. 

When  one  of  these  arrives  hastily  with  the  tinnd  it  brings 
but  little  rain,  and  frequently  some  hail  or  driven  snow. 

In  heavy  showers,  the  centr^  sheet  once  formed,  is,  as  it 
were,  warped  to  windward,  the  cirri  being  propagated  above 
and  against  the  lower  current,  while  the  cumuli  arriving 
with  tlie  latter  are  successively  brought  to  and  contribute  to 
reinforce  it. 

Such  are  the  phenomena  of  showers.  In  continued 
gentle  rains  it  does  not  appear  necessary  for  the  resolution 
of  the  clouds  that  the  different  modifications  should  come 
into  actual  contact. 

It  is  sufficient  that  there  exist  two  strata  of  clouds,  one 
passing  beneath  the  other,  and  each  continually  tending  to 
horizontal  uniform  diffusion.  It  will  rain  during  this  state 
of  the  two  strata,  although  they  should  be  separated  by  an 
inter\'al  of  many  hundrea  feet  in  elevation.  Sec  an  instance 
in  De  Luc,  Idees  sur  la  Meteorologiey  tom.  ii.  p.  52,  &c. 

As  the  masses  of  cloud  are  always  blended  and  their  ar- 
rangement destroyed  before  rain  comes  on,  so  the  reappear- 
ance of  these  is  the  signal  for  its  cessation.  The  thin  snects 
of  cloud  which  pass  over  during  a  wet  day,  certainly  receive 
from  the  humid  atmosphere  a  supply  proportionate  to  their 
consumption,  while  the  latter  prevents  their  increase  in 
bulk.  Hence  a  seeming  paradox,  which  yet  accords  strictly 
with  obsen'ation,  that  for  any  given  hour  of  a  wet  day,  or 
any  given  day  of  a  wet  season,  the  more  cloud  the  less  rain. 

'*  Qualis  ubi  ad  terms  abrupto  svdere  nitmbus 
It  mare  per  medium,  miseris  lieu  ^ticia  longe 
Horrescunt  corda  agricolis. 

Hence 
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Hence  also  arise  some  further  reflections  on  the  purpose  an- 
swered by  clouds  in  the  oeconomy  of  nature.  Since  rain 
may  be  produced  by,  and  continue  to  fall  from,  the  slightest 
obscuration  of  the  sky  by  the  nimbus  (that  is,  by  two  sheets 
in  different  states),  while  the  cumulus  or  cumulo-stratus, 
with  the  most  dark  and  threatening  aspect,  shall  pass  over 
without  letting  fall  a  drop,  until  their  change  of  state  com- 
mences ;  it  should  seem  that  the  latter  are  reservoirs  in 
which  the  water  is  collected  from  a  large  space  of  atmo- 
sphere for  occasional  and  local  irrigation  in  dry  seasons, 
and  by  means  of  which  it  is  also  arrested  at  times  in  its 
descent  in  the  midst  of  wet  ones  *.  In  which  so  evident 
provision  for  the  sustenance  of  all  animal  and  vegetable  life, 
as  well  as  for  the  success  of  mankind  in  that  pursuit  so  es- 
sential to  their  welfare,  in  temperate  climates,  of  cultivat- 
ing the  earth,  we  may  discover  the  wisdom  and  goodness 
of  the  creator  and  preserver  of  all  things  f- 

The  nimbus,  although  in  itself  one  of  the  least  beautiful 
jclouds,  is  yet  now  and  then  superbly  decorated  with  its  at- 
tendant the  rainbow ;  which  can  only  be  seen  in  perfection 
when  backed  by  the  widely  extended  uniform  gloom  of  this 
modification  X* 

Xhe  relations  of  rain,  and  of  periodical  showers  more 
especially,  with  the  varying  temperature,  density,  and  elec- 
tricity of  the  atmosphere,  will  probably  now  obtain  a  fuller 
investigation,  and  with  a  better  prospect  of  success^  than 
heretofore. 

£To  be  conttjiued  j  when  Plates  of  the  ditfcrent  Modifications  will 

be  given.] 


XIX.  Researches  respecting  tlie  Organization  of  Leaves. 
Py  A.  JuRiNE,  Member  of  the  Society  of  Physics  and 
Natural  History  of  Geneva. 

j^Conunued  from  p.  15.] 

xIaving  described  the  organization  of  the  surface  of 
leaves  such  as  I  observed  it,  I  shall  proceed  to  their  in- 
terior organization,  omitting  at  present  the  different  vessels 
found  there,  and  which  will  be  described. in  the  second  part 
of  this  memoir. 

The  authors  who  speak  of  the  parenclryme  describe  it  in 
so  many  different  ways  that  it  seems  difficult  to  form  a  just 

*  Nulla  dies  adeo  est  Australibus  humida  nimbis 
Non  intermissis  ut  Huat  innber  aquis. 
'Y  See  on  this  subject  Job,  chap,  xxxvii  and  xxkviii, 
X  Bibit  IN  GENS  oTCUSf  says  Virgil,  in  eauixieraiing  the  prognostics  of 
continued  rain. 

idea 
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idea  of  it.  Saussure  expresses  himself  as  follows  i^^'*  In 
observing  the  cortical  reticulation  I  have  often  had  occasion 
to  study  another  reticulation  which  is  placed  immediately 
below  the  former;  it  is  the  parenchymatous  reticulation* 
This  reticulation  has  larger  and  straighter  vessels,  and  its 
meshes  are  generally  greater  than  those  of  the  cortical  reti- 
culation. The  vessels  of  the  parenchyme  are  besides  almost 
always  coloured,  and  for  the  most  part  green.  They  are 
very  rarely  cylindric ;  in  general  they  grow  narrower  and 
larger  in  succession,  so  that  they  resemble  vessels  conti- 
guous to  each  other." 

Hedwig  says  *  that  he  has  seen  in  the  leaves  of  moss 
sjpall  ducU,  disposed  according  to  the  length  of  the  leaf, 
which  anastomose  laterally  with  other  transverse  or  lateral 
ducts  in  such  a  manner  as  to  form  areolae  sometimes  square 
and  sometimes  oblong,  pentagonal,  or  hexagons^,  which 
almost  all  contain  a  parenchyme^  the  tbrm  of  which  is  glo- 
bular, and  which  gives  to  leaves  their  colour. 

Senebier  ^ves  his  opinion  in  the  following  terms  f  :— 
The  araellat&ons  of  cellular  tissue,  cellular  covering,  and 
^aiencbyme,  are  given  ind^erently  to  that  Feticulati<m 
formed  by  transparent  fibres  or  vessels  filled  with  a  green 
juice,  which  are  anastomosed  at  the  places  where  they  meet, 
and  swelled  up  in  tlie  interv^s.  Utricuji  will  in  all  pro- 
babilitv  be  found  there,  though  nothing  is  seen  with  the 
best  glasses  but  the  meshes  ot  a  reticulation.  If  we  con- 
ceive some  parts  of  vegetables  composed  of  fibres,  forming 
meshes  with  a  granulated  substance,  we  shall  have  some 
idea  of  the  matter  which  constitutes  the  greater  part  of 
leaves  and  fruits.  The  parenchyme  I  am  about  to  describe 
will  be  found  in  that  in  particular  which  fills  up  the 
meshes  of  the  greater  part  of  reticulations. 

C.  Mirbel  considers  the  parenchyme  of  leaves  as  a  cel- 
lular tissue  formed  of  cells  which  are  filled  with  a  juice 
almost  always  coloured  freen.  It  does  not  consist,  he  says, 
of  small  ba^s  or  utriculi ;  it  is  a  membrane  which  uti- 
lines  itself  m  some  measure  to  form  vacuities  contiguous 
to  each  other. 

In  all  the  leaves  which  I  have  examined  I  have  always 
found  that  their  parenchyme  was  composed  only  of  an  ag- 
gregation of  utriculi  closely  united  to  each  other,  filled  with 
a  green  juice  by  which  they  are  coloured,  and  of  which  the 
form  varies  according  to  the  difierent  plants.    For  exam- 

*  Musci  Frondosi,  pars  i.  p.  14.. 

t  Physiologic  V^^ctale,  torn.  i.  p.  t^. 

pie, 
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pie,  they  are  nearly  spherical  in  the  fritiUaria,  elongated  or 
cylindrical  in  the  lavatera  triloba  and  the  erytkronium  dens 
leoniSy  prismatic  in  the  aloe,  and  irregular  in  the  sylphium 
perfoliatum. 

The  utriculi  of  the  parenchyme  of  the  same  leaf  are  seen 
to  vary  also  in  regard  to  their  form  and  size^  Thus  the 
leaves  of  the  sylphium  and  the  impatiens  balsamina  have 
the  utriculi  irreeular  on  the  inferior  side  and  cyltndric  on 
the  superior.  Those  of  the  nenuphar  have  them  small  and 
elongated  on  the  upper  side^  and  large  and  prismatic  on  the 
lower.  Those  of  the  narcissus  and  others  of  the  lily  kind 
have  them  round  and  small  on  both  sides^  but  large  and 
prismatic  in  the  interior  part  of  the  leaf. 

From  what  has  been  said,  if  we  suppose  the  parenchyme 
of  a  leaf  to  be  composed  oiF  spherical  utriculi  adhering  to 
each  other,  it  will  readily  be  conceived  that,  as  these  utriculi 
cannot  touch  each  other  throughout  their  whole  surface,  the 
necessary  result  will  be  vacuities  or  intervals  between  them, 
which  will  have  a  communiaation  with  each  other^  as  seen 
fig.  15.  If  the  utriculi  are  irregular,  as  those  of  fig.  ]8, 
the  vacuities  in  this  case  will  be  larger ;  and  if  the  utriculi 
approach  the  cylindric  or  prismatic  form,  the  vacuities  will 
be  the  less  sensible  as  the  utriculi  touch  each  other  in  a 
greater  extent  of  their  surface. 

It  is  of  importance  to  compreliend  properly  the  aggrega* 
tion  of  the  utriculi ;  the  vacuities  resulting  from  it,  which 
in  future  I  shall  call  utricular  interstices ;  and  the  commu- 
nication of  these  utriculi  with  the  pores,  in  order  to  account 
for  the  circulation  of  the  air  in  the  leaves. 

That  air  exists  in  leaves  is  a  truth  fully  confirmed ;  for, 
by  compressing  them  in  water,  the  air  is  seen  to  issue  from 
them.  By  exposing  them  under  water  to  the  action  of  an 
air-pump  they  emit  air;  and  if  they  be  left  in  the  water  for 
some  time  tlkey  soon  lose  their  opacity,  become  transparent 
by  the  introduction  of  water,  which  assumes  the  place  of 
the  air,  and  are  precipitated  to  the  bottom  of  the  vessel. 
In  a  word,  these  leaves  when  again  exposed  to  the  air  gra- 
dually resume  their  opacity  and  their  natural  colour ;  which 
can  be  ascribed  only  to  the  air  which  re-enters  as  the  water 
is  evaporated.  But  where  is  this  air  lodged  ?  I  shall  reply 
fr6m  my  observations,  that  it  is  contained  in  the  utricular 
interstices  of  the  parenchyme. 

If  a  leaf  of  the  fritiltaria  or  the  portulaca  be  examined 
with  the  naked  eye,  or,  still  better,  with  a  magnifying  glass, 
there  will  be  observed  in  its  interior  part  ?mall  luminous 
points,  which  are  produced  by  the  air  contained  in  the  utri-*- 

cular 
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aloe,  which  is  coipposed  of  hexagonal  utriculi,  between 
which  appear  several  square  apertures.  These  apertures^ 
similar  to  those  of  the  fritillana,  fig.  %  correspond  to  as 
many  conjugate  utriculi  which  have  remained  on  the  paren- 
chyme.  The  square  fonn  which  these  apertures  constantly 
affect,  seems  to  depend  on  that  of  the  exterior  utriculi. 

Fig.  14.  This  pellicle  belongs  to  the  leaf  of  the  digitalis 
purpurea :  it  consists  of  utriculi  very  much  festooned,  be- 
tween which  are  seen  the  conjugate  utriculi,  the  pores  of 
which  seem  to  be  obliterated  by  a  black  matter,  which  is 
nothing  else  than  air. 

The  surface  of  this  pellicle  is  furnished  with  some  conical 
hairs,  ver)'  strong,  and  composed  of  several  rings  :  they  pro- 
ceed from  the  middle  of  the  utriculus,  as  if  they  were  a  pro- 
longation of  it. 

Fig.  1 5.  This  figure  represents  the  utriculi  of  the  paren- 
chyme  of  the  leaf  of  the  fritillaria :  their  form  is  nearly 
spherical ;  they  are  imited  to  each  other  by  a  sort  of  pro- 
longation in  the  manner  of  a  neck,  and  separated  in  the  rest 
of  their  extent  by  pretty  considerable  vacuities,  which  have 
a  coUimunication  with  each  other.  To  these  vacuities  I 
have  given  the  name  of  utricular  interstices.  Each  of  these 
utriculi  is  filled  with  a  viscous  juice,  in  which  is  found  a 
great  number  of  small  green  globules  applied  to  the  mem- 
brane of  the  utriculus :  the  upper  ones  appear  more  distinct, 
and  the  lower  ones  tiainter. 

The  utriculus  A  is  remarkable  on  account  of  the  bundle 
of  small  prisms  contained  in  its  inside. 

In  fig.  16  these  prisms  are  seen  insulated  and  larger. 

In  fig.  1 7  is  represented  a  different  kind  of  these  organs 
found  in  the  nenuphar.  Its  exterior  side  is  covered  witli 
points,  and  two  ramifications  proceed  from  its  middle. 

Fig.  18.  On  account  of  the  singular  form  affected  by  the 
utriculi  which  compose  the  parenchyme  of  a  great  number 
of  leaves,  they  have  been  called  irregular  utriculi.  From 
their  bodies  proceed  several  arms  in  different  directions^ 
which  unite  with  similar  prolongations  of  the  other  utri- 
culi ;  so  that  the  parenchyme  which  they  form  becomes 
very  lax,  in  consequence  of  the  large  interstices  which  they 
constitute. 

These  utriculi  were  taken  from  the  parenchyme  of  the 
nectary  of  the  narcissus. 

Fig.  19.  This  figiire  exhibits  the  pellicle  of  a  petal  the 
utriculi  of  which  rise  above  the  surface  in  the  form  of  co- 
nical papillae,  which  produces  a  kind  of  dull  velvety  appear- 
anee,  remarked  in  most  petals. 

Fig. 
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Fig.  SO.  This  figure  represents  a  longitudinal  section  of 
the  stem  of  the  white  poppy,  the  utriculusi^of  which  exhi- 
bited in  a  very  striking  manner  the  points  considered  by 
C.  Mirbel  as  the  pores  of  his  cellular  tissue :  their  form  is 
elongated,  and  I  saw  them  placed  constantly  in  the  direc- 
tion of  the  breadth  of  the  utnculus  or  of  the  stem. 


XX.  Communication  from  Dr.  Thornton  relaiive  to  the 

Pneumatic  Practice. 

July  20,  1803. 

J\xR.  John  Grey,  merchant,  living  at  Newport  in  the 
Isle  of  Wight,  was  attacked  by  spasmodic  asthma  four- 
teen years  ago,  and  has  had  paroxysms  of  this  dreadful 
disoroer,  returning  at  first  at  uncertain  intervals,  until  the 
year  1797,  when  these  fits  of  difficult  respiration  recurred 
usually  once,  sometimes  twice  a  week,  leaving  him  in  the 
intervals  very  languid  and  dispirited.  The  smallest  exertion 
was  a  pain  to  him,  and,  to  use  his  own  expressions,  life  a 
burthen.  Various  physicians  had  been  applied  to  without 
any  essential  benefit,  and  he  despaired  of  ever  getting  firee 
from  this  disease,  when  he  was  advised  to  come  to  London 
to  be  under  my  care.  Upon  his  arrival  in  town,  tonic  me- 
dicines, such  as  he  had  taken  before,  were  ordered,  and  he 
commenced  with  daily  inspiration  of  four  quarts  of  oxygen 
or  vital  air  mixed  with  thirteen  of  atmospheric  air.  The 
immediate  effect  was  a  diminution  of  the  violence  of  the 
paroxysms,  w^hich  before  lasted  from  two  to  three  days; 
the  expectoration  was  earlier,  and  the  fits  subsided  sooner. 
Continuing  this  plan  for  a  few  weeks,  the  paroxysms  of  asth- 
ma wholly  disappeared,  and  Mr.  Grey  was  recommended 
to  return  home,  and  take  down  with  him  an  eighteen  gallon 
cask,  with  a  tin  pneumatic  apparatus  for  inhaling  the  same; 
which  arrived  safe  by  the  Newport  waggon,  the  air  being 
found  to  have  lost  none  of  its  peculiar  properties  i  as  re- 
kindling a  match  when  blown  out,  and  burning  iron  like 
wood.  Another  cask  was  sent  down,  medicines  disconti- 
nued«,  and  for  six  months  Mr.  Grey  continued  perfectly  free 
from  asthma,  at  the  expiration  of  which  time  he  had  a 
slight  return ;  but  resuming  agsun  the  oxygen  air  sent  for 
from  town,  he  was  again  re-established  in  health.  For  five 
years  Mr.  Grey  has  continued  free  from  asthma,  except  in 
the  month  of  August,  when  he  is  slightly  indisposed ;  but 
having  always  had  recourse  to  the  inhalation  of  the  oxygen 
air^  sent  to  him  in  an  eighteea  gallon  cask,  the  disorder  has 
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did  not  belong  to  the  epidermis.  The  result  of  his  obsenrft'* 
tions  showed  that  these  brilliant  points  were  neither  hoki 
nor  the  orifices  of  vessels^  for  they  were  not  altered  by  de* 
dccation  and  maceration.  ''  As  they  are  not,"  says  he, 
**  resinous  or  gummy  moleculce,  since  they  are  unalterable 
in  water  and  spirit  of  wine,  what  can  they  be  ?'* 

It  appears  to  me  that  the  formation  of  these  globules  is 
not  owing  to  an  inspissation  of  the  utricular  juice,  and  that 
the  green  colour  whi^ch  they  assume  by  exposure  to  the 
light  is  only  a  modification  depending  on  the  effects  of  that 
fluid. 

Besides  the  globules  here  mentioned,  there  are  found  in 
the  utriculi  of  some  plants  singular  orgws  with  the  uses 
of  which  I  am  unacquainted*  These  organs,  represented 
fig.  15,  A,  and  fig.  16,  are  small,  prismatic,  smooth,  and 
transparent  filaments  of  ecjual  length,  terminating  in  a  point 
on  each  side,  and  united  in  a  bundle  to  the  number  of  forty 
or  fifty,  and  even  more. 

In  a  leaf  of  the  fritillaria  which  had  been  macerated  for 
some  time,  these  bundles  are  distinguished  by  the  naked 
eye  through  the  utriculi,  like  small,  elongated,  whitish,  ar- 
genteous  bodies,  disposed  in  the  direction  of  the  length  of 
the  leaf. 

I  found  them  in  the  bulb  of  the  leucqjum  venium^  of  the 
salla  bifoUa  and  maritimhy  in  the  stem  of  the  pkytolaca 
decafidra^  and  in  its  leaves,  where  they  are  very  apparent, 
especially  when  the  pellicle  has  been  removed  £rom  the  in-* 
ferior  surface. 

In  the  aloe,  besides  these  bundles  there  arc  seen  a  great 
number  of  other  prismatic  filaments  similar  to  the  preced- 
ing, but  insulated,  larger,  and  lodged,  as  appeared  to  me, 
between  the  utricular  interstices. 

I  saw  also  in  the  stem  of  the  nenuphar  other  insulated 
filaments  lodged  also  between  the  utriculae,  but  cylindric, 
^agreened  on  the  outside,  and  from  the  middle  of  which 
there  proceed  in  general  two  or  three  ramifications,  fig.  !?• 
Having  accidentally  touched  my  face  with  my  lianda 
whil^  I  was  examining  the  aloe,  I  soon  experienced  a  vio« 
lent  itching,  which  I  ascribed  to  the  entrance  of  these 
prisKis  into  my  skin.  To  ascertain  this  fact,  I  rubbed  the 
nackof  my  hand  with  a  piece  of  a  leaf  of  that  plant ;  which 
occasioned  a  strong  smarting  pain  follo\ved  by  a  cutane^s 
cjraption.  I  repeated  this  experiment  with  the  parencthme 
<^  tne  sdlla  mctritimaj  and  found  the  same  result. 

If  the  leaves  of  the  narcissus y  hyacinth^  trmaryUis  formo^ 
fissimaj  and  scilla  bijblia,  be  cut  transversely,  there  will  be 

seen 
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Ae  course  of  my  observations  on  the  System  of  Chemical 
Knowledge. 

To  save  the  reader  from  the  trouble  of  recurring  to  that 
work,  I  shall  copy  the  passage  where  the  author  collects 
the  facts  and  arguments,  m  consequence  of  which  he  thinks 
himself  authorized  to  entertain  this  opinion.  This  passage 
is  very  remarkable,  by  the  opposition  discovered  in  it  be- 
tween the  manner  in  which  he  and  the  modem  chemists 
characterize  other  vegetable  products. 

*^  Rouelle  junior^  who  examined  and  carefully  compared 
it  with  other  animal  matters,  asserts,  that  he  founcl  it  in 
coloured  fecula,  and  particularly  in  that  called  the  ^een 
fecula  of  plants.  But  the  expression  of  fecula,  ^iven  mdif- 
ferently  to  the  fibrous  matter  contained  in  the  juice  of 

f)Iantsandto  starch,  having  induced  chemists  to  consider  the 
atter  as  a  part  of  the  remains  of  solid  vegetable  substances, 
there  is  reason  to  think  that  it  was  merely  by  analogy, 
and  in  consequence  of  some  ambiguous  properties,  that 
Rouelle  was  of  opinion  that  the  green  matter  contained 
gluten.  At  least  the  experiments  made  since  that  period, 
and  those  which  I  repeated  several  times  on  these  coloured 
fcculae,  did  not  confirm  this  assertion;  and  nothing  has 
really  proved  that  gluten  is  one  of  the  principles  of  the 
latter  fecula." 

*^  The  expression  fecula,"  says  Fourcroy,  ^^^ven  iTidif* 

ferently  to  the  fibrous  matter  contained  in  tne  juice  of  plants 

and  to  starch,  having  induced  an  opinion  that  the  latter  is  a 

part  of  the  remains  of  solid  vegetable  substances,  there  is 

reason  to  believe,"  &c. 

I  shall  first  observe  that  this  opinion  is  not  correct.  For 
example,  chemists  at  present  will  never  agree  with  Fourcroy, 
that  the  confusion  which  has  been  so  justly  ascribed  to  tne 
improper  use  of  words  has  induced  those  who  preceded  us 
to  adopt  these  ideas.  Our  masters,  it  must  be  allowed, 
gave  to  things  bad  denominations ;  but  they  did  not  con- 
found them  more  than  we  do. 

At  times  even  when  every  vegetable  deposit  was  consi- 
dered by  them  as  fecula,  the  resemblance  of  names  never 
deceived  them  so  far  as  to  make  them  compare  starch  to 
the  remains  of  the  solid  parts  of  plants.  In  tne  first  place, 
we  are  acquainted  with  no  remains  of  that  kind  to  which 
chemists  could  with  reason  compare  it;  and  in  the  se- 
cond, if  any  of  them  took  the  green  fecula  for  a  residuum, 
there  was  not  one  of  them  who  was  not  perfectly  acquainted 
with  the  whole  difference  between  these  feculae  or  remains 
and  starch  :  and  since  no  confusion  of  this  kind  is  found 
in  their  works,  it  is  not  just  to  reproach  them  with  it ; 

for 
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for  we  need  only  cast  our  eyes  on  those  of  Rouelle,  Mae^ 
quer,  fiaume,  Ss^e^  Parmentier,  ice,,  to  be  convinced  that 
the  word  fecula  has  not  led  these  authors  into  comparisons 
so  unworthy  of  their  judgnaent  as  to  arrange  in  the  same 
class  green  fecula,  the  remains  of  solid  parts,  and  starch. 

We  shall  now  proceed  to  green  feculae,  and  shall  observe 
tliat  in  laboratories^  in  apothecaries'  shops^  and  still  less  ia 
the  hands  of  a  chemist  so  celebrated  for  exactness  as  Rou* 
elle,  the  chopped  straw  of  green  plants  has  never  been  con- 
Ibunded  with  that  beautiful  liquid  velvet  expressed  from  their 
leaves,  or  with  the  emulsive  product  which  passes  in  com"^ 
plete  freshness  through  the  cloth,  and  which  by  its  exces- 
sive fineness,  and  the  splendour  of  its  colour^  is  so  superior 
to  th^r  herbaceous  filaments. 

If  it  were  true  that  the  fecula  is  a  body  homogeneous 
with  the  rest  of  the  plant,  if  it  were  possible  to  consider  it 
only  as  a  part  which  differs  in  no  other  respect  than  that  of 
having  been  better  poimded^  would  not  complete  trituration 
of  the  remainder  be  sufficient  to  convert  it  also  into  fecula  ? 
When  a  fresh  herb  is  pounded,  the  pestle  breaks  and  bnuses 
its  tissue,  but  does  not  pulverize  it. 

And  this  contusion  of  a  iew  moments  is  too  far  from  re- 
sembling dry  pulverization  to  admit  of  any  comparison  be- 
tween its  fecula  and  moistened  powder.  If  an  aqueous 
plant,  such  as  sedum  for  example,  be  bruised  on  a  piece 
of  marble  by  means  of  a  roller^  its  expressed  juice  will  give 
fecula.  It  IS  not  to  trituration  that  fecula  is  indebted  for 
its  velvety  appearance^  its  fineness,  and  impalpability,  which 
distinguish  it  from  powder :  it  is  molecular  by  its  nature^ 
and  perhaps  even  crystallized  in  the  fibrous  meshes  where 
vegetation  deposits  it. 

"  Rouelle  asserts/'  says  Fourcroy,  '^  that  feculae  con- 
tain a  principjc  which  may  be  compared  to  animal  matters," 
&c.  Rouelle  has  done  more:  very  little  disposed  to  be 
satisfied  with  simple  assertions,  he  proved  it  not  by  ctnalo- 
gies  and  ambiguous  propei'tiesy  but  by  a  series  of  convincing 
iacts,  by  comparisons  which  obtained  general  assent  only 
because  they  united  the  greatest  characters  then  known^ 
and  which  are  yet  known,  in  animal  substances.  Otherwise 
whence  could  Rouelle  deduce  analogies  to  compare,  as  he 
does,  green  fecula  to  the  gluten  of  wheat  ?  What  is  there 
common  in  the  appearance  of  these  two  products  to  serve 
as  a  basis  for  comparison  ?  To  find  points  of  comparison^ 
it  would  be  necessary  to  examine  in  an  intimate  manner 
Uieir  composition  and  chemical  pro))erties ;  and  this  is  what 
this  laborious  chemist  does.  Comparisons  of  this  kind  de- 
duced from  analysis  served  as  a  basis  for  the  memoir  which 

he 
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lie  gave  on  green  feculte^  and  of  which  no  mention  is  made 
in  The  System  of  Chemical  Knowledge ;  no  doubt  because, 
according  to  the  ideas  of  this  illustrious  author,  Roueile  had 
confounaed  albumen  with  gluten^  and  the  detail  of  his  mis- 
take must  have  appeared  to  him  a  matter  of  indifference  to 
the  history  of  chemistry. 

Rouellc,  however,  found  in  the  fecula  of  sorrel  a  pro- 
ihict  80  strongly  possessed  of  the  chanical  properties  of  al- 
bumen^ that  He  particularly  insisted  on  it,  to  call  the  atten* 
tion  of  chemists  to  a  substiance  so  animalized;  and  as  he  af^ 
terwards  extracted  it  from  a  plant  which,  accovdins  to  Four- 
croy,  does  not  furnish  the  slightest  vestige  of  albumen,  it 
is  now  certain,  as  it  was  tlien,  that  Uouelle  was  the  first 
who  found  in  green  juices  and  fecula&  a  product  which,  if 
it  ou£ht  not  to  be  distinguished  by  the  name  of  albumen^ 
haa,  however,  all  its  properties  in  such  a  degree  that  it  must 
appear  no  less  proper  to  make  a  figure  in  the  history  of  their 
discoveries  than  albumen  itself. 

It  is  to  the  same  penetration  that  we  are  indebted  for 
those  astonishing  relations  exhibited  by  caseum  and  gluten^ 
wh^i  they  have  both  experienced  a  kind  of  fermentatioa 
which  transforms  them  into  that  cellular,  odorous,  and  sa* 
voury  combination  called  cheese :  and  in  this  singular  re« 
suit  gluten  approaches  nearer  to  its  model  the  more  care* 
fully  it  has  been  washed.  Macc^uer,  by  asserting,  as  is  now 
every  where  repeated,  that  it  is  indebted  for  a  part  of  these 
changes  to  a  residuum  of  starch,  had  not  correct  ideas. 
Starch,  a  substance  always  inert  in  fermentation,  in  that  of 
bread,  and  of  beer,  and  even  in  germination,  would  only 
serve  to  retard  that  experienced  by  gluten  itself,  and  con- 
sequently could  obliterate  only  in  part  the  traces  by  which 
Roueile  discovered  the  resemblance  of  these  two  products. 

And  even  their  analysis  passes  beyond  the  limits  which 
had  been  assigned  to  them ;  for,  when  gluten  has  changed 
its  insipid  ana  viscous  mucosity  for  the  caseous  state,  when 
it  has  passed  through  all  the  periods  of  that  fermentation 
peculiar  to  it  to  arrive  at  this  state,  it  is  found  seasoned 
with  those  acrid  and  burning  salts  which  form  the  principal 
merit  of  the  cheese  of  Roquefort ;  salts  which  have  no  affi- 
nity with  that  which  is  added,  and  which  are  found  equally 
strong  in  the  curd  that  has  been  washed  and  left  to  its  own 
fermentation. 

In  the  cheese  of  gluten,  indeed,  as  in  that  of  animals, 
potash  and  sulphuric  acid  will  detect  that  ammonia  and  vi- 
negar which  Vauquelin  discovered.  Is  the  ammoniacal 
acetate,  then,  one  of  the  ingredients  which  season  cheese  ? 

I  know 
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t  know  only  that  alcohol  applied  to  pungent  cheese  de« 
prives  it  of  all  its  savour.  An  analysis  directed  to  this  point 
might  give  us  curious  results :  but  let  us  return  to  the  jgreeii 
feculae  5  let  us  try  them  by  the  test  of  modem  chenustry ; 
and,  in  particular,  let  us  endeavour  to  discover  whether  al- 
bumen really  exists  where  Beccari  and  Rouelle  found  gluten* 

Green  Fecula* 

I.  Fecula  exposed  to  heat  experiences  a  change  capable 
of  furnishing  it  alone  with  a  decisive  character  in  regard  to 
its  nature.  I  allude  to  that  concrescibility  of  which  there 
are  few  examples  among  vegetable  products ;  that  aggluti- 
nation which  attaches  its  moleculae  to  each  other^  and  gives 
them  the  appearance  of  caseous  curd.  If  fecula  before  this 
change  passes  easily  through  the  cloth,  it  can  no  longer  do 
BO  when  boiled ;  a  peculiar  crispation  has  then  deprived  it 
of  its  tenuity ;  but  heat  does  not  coagulate  the  fibrous  tissue* 
The  fecula,  therefore,  in  this  point  of  view,  cannot  be  com- 
pared to  the  torn  straw  of  green  plants. 

II.  Fecula  separated  from  juices  by  filtration  assumes  in 
drying  a  corneous  and  elastic  consistence.  It  becomes  soR 
with  difficulty  in  boiling  water,  but  it  does  not  acquire  soft- 
ness even  at  the  end  oi  a  month  :  notwithstanding  its  hu- 
mectation  it  always  retains  its  corneous  nature.  It  recovers 
its  former  state  if  bent,  but  absolutely  reftises  to  crumble : 
all  these  are  qualities  which  are  not  observed  in  dried  lig- 
neous pulp. 

The  feculae  of  creen  and  white  cabbages,  cresses,  hem- 
lock, &e.  do  not  oy  these  means  lose  their  property  of  co- 
agulating by  heat.  In  warm  water  between  145  and  165  de« 
ffrees,  if  two  equal  matrasses  be  immersed,  one  with  diluted 
fecula  and  the  other  with  the  water  of  the  white  of  an  egg, 
the  fecula  becomes  crisp  and  is  collected  in  flakes^  such  as 
those  seen  in  any  juice  exposed  to  heat  in  order  to  be  cla- 
rified ;  but  at  that  temperature  albumen  does  not  even  lose 
its  transparency. 

III.  Green  tecula  is  nearly  of  the  same  weight  as  watery 
for  that  of  plants  which  are  not  acid  employs  more  than 
eight  days  to  deposit  itself. 

If  fecula  washed  and  diluted  be  poured  into  three  jars^ 
and  if  a  little  alcohol  be  added  to  the  first^  a  few  drops  of 
acid  to  the  second ;  and  if  the  third  be  placed  between  the 
other  two  for  the  sake  of  comparison,  the  fecula  in  the 
two  former  will  be  completclv  deposited  in  less  than  half 
an  hour,  while  that  in  the  thira  scarcely  begins  to  fall.  Al- 
cohol and  acids  then  have  the  power  of  coagulating  fecula^ 
but  they  do  not  exercise  the  same  action  on  woody  remains. 

IV.  A 
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IV.  A  hundred  parts  of  the  dry  fecula  of  hemlock  trans^ 
mit  to  alcohol  from  15  to  16  of  green  resin.  When  taken 
firom  repeated  infusions  to  which  it  has  been  subjected^  it 
remains  of  an  earthen  ^ay  colour,  and  alcohol  is  never  able 
to  bleach  it.  Sage,  who  was  well  acquainted  with  the  na- 
ture of  feculae,  found  some  which  gave  even  a  third  of  their 
weight  of  resin :  to  exhaust  them  with  ease,  it  is  necessary 
to  throw  them  still  moist  into  spirit  of  wine;  the  spirit 
then  penetrates  and  attacks  them  in  every  point :  but  this 
is  much  more  difficult  when  they  have  been  rendered  cor- 
neous by  desiccation. 

Parmentier,  I  think,  was  the  first  who  doubted,  and  with 
reason  for  his  time,  that  alcoholic  tincture  of  feculas  is  re- 
sinous, because  it  is  not  precipitated  by  water.  However,  if 
it  be  considered  that  water  can  never  detach  it  from  gluten, 
that  alcohol,  oils,  and  fat,  have  exclusively  this  property;  and 
that  this  substance,  when  separated  from  alcohol  ancl  con- 
centrated in  itself,  is  a  fat  tenacious  body  insoluble  in  water, 
it  will  be  found  that  there  is  no  product  in  vegetables  which 
it  approaches  so  much  as  the  resinous :  but  we  shall  here 
show,  that  to  determine  in  it  more  perfectly  this  character, 
nothing  is  necessary  but  to  furnish  it  with  a  little  oxygen. 

The  oxygenated  muriatic  acid  in  a  few  days  renders  green 
resin  white  and  firm ;  it  then  suffers  itself  to  be  drawn  out 
in  threads  like  boiled  turpentine,  and  its  dye  mixes  rea- 
dily with  water :  but  if  the  green  part  of  feculse  belonged 
to  those  coloured  juices  which  are  found  in  the  ingredients 
proper  for  dyeing,  oxygen  would  not  convert  it  into  a  resin. 
But  at  present,  since  observation  has  taueht  us  that  we  ought 
no  longer  to  establish  between  vegetable  products  such  ri- 
gorous limits  as  formerly ;  since  we  see  them  so  often  con- 
founded by  intermediate  qualities,  we  are  not  astonished  to 
find  that  a  resin  carried  to  its  maximum  of  divisibility  can 
associate  with  water.  Do  we  not  see  camphor,  essential, 
animal,  and  vegetable  oils,  sarcocolla,  &c.  dissolve  com- 
pletely in  waterT  We  shall  not,  however,  for  this  reason, 
take  such  products  fix>m  that  classification  which  has  been 
assigned  to  them  by  analysis. 

Green  feculie  assume  in  oxygenated  muriatic  acid  that 
colour  of  dead  leaves  which  forms  the  mourning  of  vegeta- 
tion during  the  winter,  and  their  dye  becomes  very  turbid 
in  water.  Let  us  deduce  then  from  all  this,  that  if  the  co- 
louring part  of  feculse  cannot  resist  water  when  transmitted 
by  alcohol,  it  is  no  less  in  regard  to  its  other  qualities  a  sub- 
stance absolutely  resinous ;  and  though  this  product,  one 
of  the  most  curious  in  the  vegetable  kmgdom^  since  it  em- 
bellishes 
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bellishes  it  with  its  different  shades,  has  not  been  introduced 
into  the  System  of  Chemical  Knowledge,  various  chemists^ 
such  as  Rouelle,  Danel,  Sage^  Parmentier^  &c.  thought  it 
worthy  of  their  researches. 

This  resin,  dissolved  in  potash,  abandons  it  to  attach  it-' 
self  to  silk,  and  to  give  it  a  bright  green  dye ;  but  it  £ules 
too  much  to  become  useful :  its  shade,  however,  resists 
veijus ;  but  the  preference  which  it  at  length  gives  to  glutot 
over  the  vc^taole  fibre  is  s^reeable  to  known  principles ; 
for  it  is  to  animalized  substances  in  general,  rather  than  to 
the  fibres  of  flax,  hemp,  or  cotton,  that  colouring  bodies 
attach  themselves.  Fecula  then  has  something  in  its  na- 
ture analogous  to  wool,  silk,  &c. :  it  is  gluten. 

V.  Let  us  now  examine  fecuU  in  points  of  view  more 
proper  for  unveiling  new  characters  of  animalization. 

If  fecula,  eitlier  boiled  or  raw,  be  kept  under  water,  it 
begins  in  less  than  twenty-four  hours  to  emit  a  bad  odour* 
It  soon  exhales  an  excrementitious  putridity,  which  always 
ffoes  on  increasing,  and  to  which  one  perhaps  could  not 
long  be  exposed  without  danger*  The  infectious  miasm 
which  it  diffuses  around  it  instantly  obscures  metallic  writ* 
ing,  and  ^its  liquor  speedily  blackens  plates  of  silver. 

It  is  to  the  corruption  of  this  principle,  no  doubt,  rather 
than  to  any  other,  that  are  owing  the  pernicious  exhalations 
of  hemp  and  flax  when  watered.  As  running  water,  which 
is  equally  proper  as  stagnant  for  separating  the  filaments, 
spe^ily  carries  off  their  extractive  juices,  nothing  but  the 
green  fecula  which  unites  the  fibres  is  susceptiUe  of  being 
destroyed  by  watering. 

The  liquor  wWch  at  the  end  of  a  year  floats  above  putrid 
fecula  contains  sulphurated  hydrogen,  carbonate  of  ammo* 
nia,  and  gluten  dissolved  by  means  of  the  latter. 

It  has  this  peculiarity  also,  that  it  retains  its  stercoraceous 
odour  after  long  ebullition.  The  product  of  its  distillation 
contains  carbonate  of  ammonia  joined  to  a  principle  of  in- 
fection which  does  not  blacken  metallic  solutions,  and  with 
the  nature  of  which  I  am  not  acquainted.  Acids  arc  not 
weakened  by  precipitating  feoufa  and  becoming  saturated 
with  ammonia ;  which  induces  me  to  think,  that  if  tl^  ef- 
fluvia of  a  mass  of  animal  putridity  can  serve  as  a  venicle 
to  the  phosphorus  and  sulphur  it  contains,  it  is  not  in- 
debted  tor  its  infectious  quality  to  these  combustibles  alone ; 
tiiat  there  is  a  great  difference,  for  example,  between  .the 
odour  of  rotten  fish  or  flesh,  corrupted  fecula  or  putrid 
cheese^  and  that  of  phosphorated  and  sulphurated  hydrogen. 

f  To  be  continued.] 
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XXI I.  A  Survey  and  Report  of  the  Coasts  and  Central 

Highlands  of  Scotland ;  made  by  the  Command  of  thfi 

Right  Honourable  the  Lords  Commissioners  of  His  Ma-- 

jesty's  Treasury  in  the  Autumn  of  1802.     By  Tuomas 

Telford,  Civil  Engineer ^  Edinburgh,  F.^  iZ.  & 

[Concluded  from  p.  Si.j 

Appendix. 

Report  from  (he  Highland  Society  of  Scotland^ 
Queries  referred  to  in  the  annexed  Beport* 

^st,  X-/OES  it  consist  with  your  knowledge,  that  the  pro^ 
gress  of  improvement  in  the  northern  parts  of.  Scotland  19 
much  retarded  by  the  want  of  roads  and  bridges  ?  If  so^ 
what  hues  would  tend  most  effectually  to  open  Uie  country 
and  promote  the  public  good  ?  • 

Sq,  Does  the  v^ley,  which  passe?  through  the  north  of 
Scotland  from  the  Murray  Frith  on  the  east  to  Loch  Eil, 
and  the  Linnhe  Loch  on  the  west,  appear  to  you  to  be  well 
calculated  for  an  inland  navigation,  if  formed  of  a'size  suf* 
6cient  to  admit  of  large  trading  vessels  and  fri|^ate%?  (( 
have,  for  the  sake  of  dutinction,  named  this  navigation  tb^ 
Caledonian  Canal.) 

3d,  Would  this  navigation,  by  opening  a  ready  and  saff 
communication  from  one  side  of  the  idand  to  the  other^ 
prove  the  means  of  promoting  the  extension  of  the  fishe- 
ries, and  of  throwing  the  industry  and  intelligence  of  the 
fishers  who  reside  on  the  east  coast  upon  toe  extensive 
fishing  grounds  along  the  west  coast  ? 

4th,  Would  the  undertaking  these  public  works  at  the 
present  time,  \>y  affording  employment  to  the  people>  giving 
them  habits  of  industry,  and  famishing  them  with  capital, 
tend  to  check  the  spirit  of  emigration  which  now  prevails, 
and,  connected  with  the  powers  which  would  be  furnished 
by  using  the  water  which  flows  down  each  extremity  of  the 
valley  from  the  extensive  lochs,  prove  the  means  of  la3ang 
the  certain  foundation  of  &ture  employment  ? 

5th,  If  the  executing  these  roads  and  bridges  would  provQ 
the  means  of  employing  the  people,  improvyag  the  agricul- 
tural state  of  the  country,  and  of  extending  the  fisheries, 
the  nation  would  evidently  d€;rive  an  increase  of  revenue 
and  power ;  and  the  land-owners  through  whose  estates  thQ 
lines  of  road  passed,  and  indeed  the  whole  of  the  adjoining 
districts  of  country,  would  enjoy  improved  cultivation  and 
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pasturage^  increased  incomes^  and  all  the  blessings  which 
are  derived  from  a  facility  of  intercourse :  is  it  not  therefore 
the  interest  of  the  land-owners  to  unite  with  govemraenf 
in  executing  these  plans  ?  and  should  not  the  memorials  and 
propositions  to  this  purpose  originate  with  the  laiid-owners, 
and  be  transmitted  by  them  to  the  lords  of  the  treastiry , 
who  will,  by  comparing  the  memorials  with  the  informa- 
tion contained  in  the  surveys  made  by  their  directions,  judge 
how  far  the  public  aid  can  be  with  propriety  extended  ? 

6th^  If  the  opening  the  Caledonian  canal  upon  the  scale 
I  have  proposed  would  prove  the  means  of  facilitating  the 
intercourse  firom  the  west  of  England  and  Scotland,  and  the 
whole  of  Ireland,  with  the  northern  parts  of  Europe,  and 
likewise  firom  the  east  side  of  Great  Britain  to  America  and 
the  West  Indies;  is  it  not  just  and  reasonable  that  the 
commercial  interests  should  be  united  with  the  efforts  of 
government  in  carrying  the  same  into  effect  ? 

7th,  In  my  last  I  neglected  to  state,  in  order  to  en* 
able  the  Highland  proprietors  to  contribute,  without  incon- 
venience to  themselves,  a  moiety  of  the  expense  of  making 
the  roads  and  bridges  necessary  for  the  improvement  of  that 
part  of  the  country,  that  they  might  be  empowered  by  an 
act  of  parliament  to  sell  land  to  that  amount.  This  is  rea* 
sonable,  because  the  price  would  be  applied  to  improve  the 
remainder  of  the  entailed  estates,  which  would  by  this  means 
be  much  improved  in  value,  though  somewhat  diminished 
in  extent. 


Report  of  a  Sub-Committee  of  the  Directors  of  the  High- 
land Society  of  Scotland,  on  Consideration  of  a  Letter 
from  Mr.  Telford,  Engineer,  to  Henry  Mackenzie,  Esq. 
one  of  the  Directors  of  the  Society ;  made  to,  and  ap-» 
proved  of  by,  the  General  Committee  of  Directors  of  the 
said  Society,  loth  December  1802 :  the  Right  Honoura- 
ble Lord  Macdonald,  one  of  the  Vice-Presidents  in  Office, 
in  the  Chair* 

The  committee  have  fully  considered  Mr.  Telford's  ques- 
tions, addressed  to  Mr.  Mackenzie,  one  of  the  society's  di- 
rectors. 

In  answer  to  the  first,  they  are  persuaded  that  even  the 
lines  of  communication  by  means  of  military  roads  in  some 
parts  of  the  Highlands^  have  been  productive  of  benefit  to 
the  country,  though,  the  motives  which  gave  rise  to  their 
formation  having  no  relation  to  objects  of  commerce  and 
industryjt  the  advantages  derived  firom  them  are  very  im- 
perfect. 
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)[)erfect.  The  committee  accordingly  have  no  hesitation  iri 
declaring  it  to  be  their  fixed  opinion^  that  the  want  of 
further  roads  and  communications  in  the  Highlands  has 
hitherto  proved  the  greatest  obstacle  to  the  introduction  of 
useful  industiy  there,  and  that  every  attempt  for  that  pur- 
pose must  ikily  until  regular  and  easy  communication  is  af-^ 
rorded  irom  one  part  of  the  country  to  another,  and  more 
especially  from  the  remote  points  where  there  is  the  best 
field  for  useful  exertion  to  the  present  seats  of  capital  and 
industry.  With  regard  to  what  lines  would  tend  most  effec- 
tually to  open  die  country,  and  promote  the  public  good^ 
the  committee  humbly  report  their  opinion  as  lollows : 

The  Highlands,  as  to  this  question,  may  be  divided  into 
three  districts :  the  first,  comprehending  the  west  coasts  of 
Argyle  and  Inverness-shire,  as  connected  with  each  other ; 
the  second,  including  the  county  of  Ross  and  a  part  of  the 
county  of  Inverness  \  and  the  tnird,  or  northern  district^ 
comprising  the  shires  of  Sutherland  and  Caithness. 

In  the  first  of  these  districts,  the  utmost  benefit  would 
arise  from  drawing  a  direct  line  of  communication  from  the 
west  side  of  the  Frith  of  Clyde  nearly  opposite  to  Greenock 
to  the  Bay  of  Strachur  upon  Loch  Fyne,  from  whence  there 
ifi  already  an  excellent  and  well  conducted  road  to  Fort  Wil- 
liam. From  this  point  the  road  may  be  easily  continued 
by  Loch  £il  Side  to  Loch  na  Gaul,  through  Arisaig  into 
Morer.  Such  a  communication  would  tend  very  greatly  to 
the  success  of  the  fisheries  in  the  islands  of  Fgg^  Rum, 
Cana,  Muck,  Barra,  and  South  Uist,  all  of  which  possess 
numerous  lochs  and  fishing  banks  in  and  around  them. 
The  greatest  advantages  would  arise  from  approximating 
these  various  fisheries  and  extensive  coasts  to  the  Frith  ot 
Clyde,  where  the  fishing  capital  is  at  present  almost  ex- 
clusively resident.  It  is  evident  that  nothing  can  more  dis- 
courage the  employment  of  that  capital  in  those  parts  than 
that  difficulty  of  approach,  amounting  almost  to  inaccessi- 
bility, which  renders  the  communication  of  intelligence 
always  slow  and  even  often  precarious. 

In  the  northern  district  the  lines  of  communication 
would,  from  the  nature  of  the  thing,  be  drawn  to  a  different 
point.  A  central  point  at  the  south  of  that  district  is  found 
at  or  near  Invershin,  to  which  place  the  Frith  of  Dornoch 
IS  navigable,  and  where  a  bridge  can  easily  be  thrown  over, 
and  from  whence  a  direct  and  short  communication  could 
be  made  to  Dingwall  and  Inverness.  From  this  point  seve- 
ral advantageous  lines  of  road  might  be  made,  one  stretch- 
ing by  the  banks  of  Loch  Shin  through  part  of  Assint  to 
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been  prevented  forming,  and  he  has  continued  free  from 
asthma  during  the  rest  of  the  year. 

Observation. — ^It  is  surprising  that  a  remedy  which  is  sa 
safe,  pleasant,  and  efficacious,  and  which  recommends  it- 
self so  strongly  by  innumerable  facts,  and  the  analogy  of 
ordering  sick  people  into  the  country,  should  not  have 
made  more  process  in  the  medical  world,  especially  in  cases 
of  asthma,  which  is  so  materially  affected  by  changes  in 
the  atmosphere.  At  this  time  I  shall  only  add  another 
case. 

Miss was  recommended  to  my  care  by  the  late 

Mr.  Cruikshank  for  a  humour  she  had  oeen  afflicted  with 
upwards  of  twenty  years.  It  was  not  an  ordinary  case,  for 
the  tumefaction  of  the  legs  was  such  as  to  make  the  leg  the 
thickness  of  one's  thi^h ;  and  so  great  was  the  discharge 
from  this  part,  and  the  whole  body,  that  the  servant  has 
been  known  to  come  in  the  morning  with  the  mop,  to  mop 
under  the  bed,  the  whole  of  the  under  part  of  the  bed  being 
wet  through.  For  more  than  two  years  this  amiable  lady 
dailv  inhaled  the  vital  air,  and  the  benefit  was  progressive 
until  a  complete  cure  was  accomplished.  This  was  more 
than  five  years  ago,  and  the  patient  has  since  continued  in 
perfect  health. 

At  another  opportunity  I  will  trouble  the  readers  of  your 
Magazine  with  other  facts  of  the  same  sort. 


XXI.  uin  Essay  on  the  Feaila  of  Green  Plants*    By 

Professor  Proust  *. 

JH..  Rouelle  was  the  first  who  discovered  in  fecula  a  sub- 
stance analofijous  to  the  gluten  of  farina.  This  substance 
since  that  time  appeared  problematical,  only  because  few 
chemists  tried  to  ascertain  its  real  characters.  The  fecula 
of  which  it  is  the  basis  is,  according  to  Fourcroy,  either  a 
supposed  substance,  or  a  substance  too  little  examined  to  be 
placed  among  the  number  of  the  immediate  products  of  ve- 
getables. He  even  goes  so  far  as  to  suppose  that  albumen, 
an  animal  substance  which  no  one  before  him  had  supposed 
to  exist  in  plants,  is  that  which  ought  to  be  substituted  for 
the  glutinous  part  of  green  fecula. 

Arc  albumen  and  fecula,  then,  found  together  or  separate 
in  the  juice  of  plants  ?  Such  is  the  question  I  have  pro- 
posed to  myself,  and  which  I  shall  endeavour  to  resolve  in 
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in  the  northern  lochs,  some  considerable  shoals  having  ap- 
peared, intelligence  \yas  dispatched  to  Greenock ;  but  owing 
to  the  indirect  course  of  the  post,  and  the  difficulties  of  some 
parts  of  the  circuitous  journey,  several  weeks  elapsed  before 
any  advantage  could  be  taken  of  the  information  *. 

The  Hnes  that  have  been  suggested,  or  nearly  such  lines, 
are,  in  the  opinion  of  the  committee,  the  radical  lines  of 
road,  as  they  mav  be  termed,  from  which  in  process  of 
time  various  ramifications  will  be  formed,  when  the  bene- 
fits of  these  begin  to  be  perceptibly  diffused. 

From  consideration  of  the  connection  of  the  fifth  question 
with  what  precedes,  the  committee  in  so  far  depart  from 
,  Mr.  Telford's  arrangement  as  to  put  next  in  order  the  an- 
swer to  it.  They  are  fully  persuaded  of  the  reality  of  those 
views,  both  of  public  and  individual  benefit,  which  the 
statement  of  the  question  includes ;  and  they  think  It  highly 
reasonable  that  the  land-owners  should,  according  to  their 
respective  abilities,  unite  with  government  in  executing 
these  plans  by  contributing  a  certain  proportional  part  of 
the  expense,  varying  with  the  different  circumstances  of 
their  several  situations.  But  the  committee  humbly  report 
their  opinion,  that  it  would  be  advisable  for  the  lords  of  the 
treasury,  after  weighing  such  suggestions  as  have  been  made, 
and.  consul  ting  their  surv^eyor,  to  select  the  lines  of  road 
which  more  immediately,  and  in  a  national  view,  invite  the 
public  aid ;  and  then,  after  the  selection  is  made  known,  it 
will  be  the  duty  as  well  as  the  interest  of  land-owners,  to 
come  forward  with  their  proposals,  stating,  with  regard  to 
each  separately,  those  local  considerations  which  seem  .to 
fix  the  proportion  of  public  aid  that  may  fairly  be  solicited. 
In  answer  to  query  second,  the  committee  have  no  doubt 
that  the  Caledonian  canal,  formed  on  the  scale  suggested 
(sufficient  for  the  passage  of  large  trading  ships  and  fri- 
gates), will  be  attended  with  the  greatest  national  advan- 
tage. In  respect  to  these  objects,  mdeed,  the  benefit  must 
be  so  incalculably  great,  that  this  truly  useful  undertaking 
assuredly  merits  the  attention  and  exertions  of  government, 
llie  committee  have  equally  little  doubt  in  concurring  with 
the  opinion  inferred  in  the  third  question,  that,  by  opening 
a  free  communication  from  the  eastern  to  the  western  sea, 
it  would  be  highly  beneficial  to  the  fisheries,  particularly  by 
transferring  the  skill  in  the  cod  and  ling  fishery,  possessed 
by  the  people  on  the  eastern  coast,  by  whom  it  is  certainly 

^  The  ordinary  course  oF  the  post  is  one  week  from  Loxford  to 
Tongue,  and  nnother  from  Tongue  to  Tain,  being  on  tlie  line  by  In- 
verness to  Edinburgh. 
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better  understood  than  by  the  natives  of  the  western,  from 
the  former  to  the  latter  of  these  sliores^  where  the  field  for 
its  action  is  inexhaustible. 

With  regard  to  query  fourth,  the  committee  are  well 
convinced  that  the  undertaking  these  public  works  roust 
produce  the  united  good  consequences  of  checking  the  spirit 
of  emigration,  by  affording  usetul  emplovment  to  a  great 
number  of  people,  of  improving  the  habits  of  the  country 
by  teaching  lessons  of  systematic  industry,  and  of  affording 
at  once  the  excitement  to  undertake,  and  the  inteUigence 
as  well  as  (to  a  certain  moderate  extent)  the  means  reouired 
for  instituting  those  fishing  and  manufacturing  establish- 
ments, on  which  the  future  prosperity  of  the  Highlands  ^ 
must  be  founded. 

On  the  sixth  question  the  committee  have  to  observe, 
that  they  are  fully  aware  of  the  commercial  as  well  as  other 
national  advantages  derivable  from  the  Caledonian  canal : 
but  with  regard  to  the  question  to  what  extent  commerrial 
men  would  Dc  ready  to  contribute  individually  towards  car- 
rying the  same  into  effect,  the  Highland  Society  can  have 
no  means  of  forming  an  opinion,  other  than  by  reference  to 
that  general  spirit  of  liberal  enterprise  which  distinguishea 
the  commercial  body. 

Adverting  to  a  supplementary  suggestion  from  Mr.  Telr 
ford,  the  committee  apprehend  that  it  would  be  highly  ex- 
pedient to  introduce  a  clause  into  any  act  of  parliament  on 
the  subject,  authorizing  and  empowering  proprietors  of  en- 
tailed estates  either  to  sell  lands  for  defraying  the  expense 
of  contributing  along  with  government  to  tne  making  of 
roads  and  brioges  in  the  Highlands,  or  in  their  option  to 
make  the  same  a  debt,  affecting  the  subsequent  heirs  of 
entail. 

It  has  been  stated  to  the  committee,  that  tutors  and  cu- 
rators of  minor  proprietors,  and  trustees  holding  possessioi^ 
of  estates  concerned  in  these  improvements,  might  feel 
some  hesitation  in  venturing  on  the  necessary  outlays,  as 
entertaining  a  doubt  of  such  acts  of  administration  tailing 
within  their  powers.  The  committee  are  humbly  of  opi- 
nion, that  it  would  be  proper  to  add  to  the  clause  already 
suggested,  an  enactment,  that  tutors  and  curators  of  a 
minor  heir  of  entail,  or  trustees  in  possession  of  an  estate 
already  entailed,  or  which  is  directed  to  be  entailed,  should 
have  the  same  power  of  selling  lands  or  charging  the  estate 
that  is  by  the  act  conferred  upon  heirs  of  entail  themselves. 
As  also  that  tutors  and  curators  of  minors  possessed  of  un- 
entailed estates^  and  trustees  holding  possession  of  such> 

should 
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should  be  entitled  by  their  acts  in  the  premises  to  bind  the 
minor  or  trustee^  and  all  successors  to  the  estate. 

A  true  copy  from  the  record. 

(Signed)         Lewis  Gordon,  dep.  sec. 

Highland  Society  HitlU 
EdinDuighy  Dec.  10,  x8o2. 

• 

Highland  Society  Hally  Edinlurgh,  Dec.  S3, 1802. 

Minute  of  tlie  Committee  of  the  Directors  of  the  Highland 
Society  of  Scotland,  which  formerly  drew  up  Answers, 
in  the  Shape  of  a  Report,  to  tlie  Queries  of  Mr.  Telford, 
Engineer,  respecting  the  opening  of  Communications  by 
Roads  and  Bridges  in  the  Highlands,  and  by  a  Canal  from 
Inverness  to  Fort  William,  upon  considering  a  Letter 
from  Mr,  Telford,  of  date  14th  December  1802,  to  Henry 
Mackenzie,  Esq.  one  of  the  Society's  Directors,  owning 
Receipt  of  said  Report,  which  he  states  to  be  able,  fiill^ 
and  satisfactory,  and  that  the  ^'  only  Instance  in  which 
it  is  rather  less  explicit  than  he  could  wish,  is  with  re- 
spect to  the  Road  in  the  Middle  Division,  which  should 
connect  the  Inverness  and  Fort  William  Road  with  Skycj 
&c.  &c."  as  to  which  Mr.  Telford  wishes  the  Committee 
could  say  something  more  specific,  and  recommends  their 
takins  any  Information  which  can  be  furnished  by  Mr» 
Donaldson,  Surveyor  of  Military  Roads,  upon  that  Point; 
the  Right  Honourable  Lord  Macdonald,  one  of  the  Vice* 
Presidents  in  Office,  in  the  Chair. 

The  committee,  in  their  former  report,  have  pointed  out 
the  great  objects  to  which  roads  through  the  disthct  in  ques^ 
tion  should  in  their  opinion  apply ;  but  there  being  a  dif* 
ference  of  opinion  as  to  the  precise  lines  of  road  by  which 
those  objects  would  best  be  attsdned,  the  oomniittee  do  not 
feel  themselves  at  liberty  to  specify  those '.precise  lines* 
They  would  take  the  liberty  of  suggesting  the  expediency  of 
government  employing  some  able  surveyor  or  enguieer  of 
respectable  character  and  abilities  to  report  on  the  subject  $ 
ana  if,  relative  to  the  present  point  of  mquiry,  they  are  to 
say  any  thing  more  jNurticukr,  they  may  mention  that  the 
objects  of  this  line  of  intersection  seem  chiefly  twofold,  vin* 
to  afibrd  a  communicaticm  to  the  head  of  li>ch  Hoim^  a 
very  valuable  fishing  loch,  and  also  to  Bemera,  the  nearest 

Eoint  to  Skye;  both  which  they  apprehend  may  be  attained 
y  two  ramifications  of  a  road  from  the  military  road  leading 
uom  Fort  William  to  Inverness. 

H  The 
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tlife  cbmmtttee,  adverting  to  Mr.  Telford's  suggestion  of 
an  examination  of  Mr.  Donaldson,  called  him  before  them ; 
but  found  that  he  had  never  travelled  any  part  of  the  coun- 
try ftom  Fort  Augustus,  westward,  to  Bemera  or  the  lochs, 
and  that  his  information  was  solely,  as  to  that  part  of  the 
country,  derived  from  others. 

A  true  copy  from  the  record, 

(Signed)        Lewis  Gordm,  dep.  sec. 


XXIII.  Anatoinical  Observations  on  the  Crocodile  of  the 

Nile.    By  E.  Geoffroy. 

J.  HK  following  observations  were  read  in  the  last  sitting 
of  the  Institute  of  Egypt : — ^Two  unfortunate  combats,  and 
the  loss  of  the  battle  of  the  30th  of  Ventose,  year  9,  gave 
us  reason  to  apprehfend  that  the  enemy,  favoured  by  the 
misunderstanding  which  prevailed  between  our  chiefs,  would 
at  length  tear  from  us  the  most  valuable  of  our  colonies, 
which  had  cost  us  so  many  efforts  and  sacrifices ;  in  a  word, 
that  celebrated  'country  Egypt,  which  we  had  explored  in 
every  direction,  tvhich  we  nad  seen  covered  with  raomi- 
ments  coeval  with  the  heroic  ages,  and  the  fertility  of 
which  had  appeared  to  us  superior  to  its  reputation.  At 
the  moment  wnen  we  were  informed  of  our  disasters,  and 
when  the  report  circulated  of  them  immediately  excited 
against  xis  *tfie  wliole  population  of  Egypt,  a  crocodile  was 
brought  to  me  which  had  been  carriea  alive  to  Cairo,  and 
w1m(£  had  died  three  days  before.  At  a  more  fortunate 
period  I  had  ardently  desired  to  dissect  an  animal  so  much 
celebrated  by  ttutiewl  aothora ;  but  being  at  that  tine  aban« 
doned  to  thoee  painful  sensations  wliioh  all  tlie  French  ex- 
pwienced,  I  hesitated  a  mome&t  whether  I  should  under- 
take this  bbour^  Foreseeiiig,  however,  that  if  I  let  slip  this 
oppoimnity'  I  mi^  never  have  axiotber,  and  being  per- 
iuaded,  «b>L  (always  fajEve  been,  that  the  courage  |Mroper  for 
tnmUen  idaoed  la  the  same  cirotonitaxiccs  as  those  in 
vAadk  i  tfaon  iomd  wiyself,  is  that  of  iie8te:aation,  I  paid 
no  attention -to  isny  thing  but  tbe<anacodilc  uien  before  me« 
But  I  wils  net  Able  to  proceed  to  a  regular  dissection,  nor. 
to  ^evlttiid  my  ittseardhes  to  oH  these  organs  which  appeared 
to  he  woithy  of  notice,  being  prevented  by  a  commenoe- 
flient  of  putrefacticm  which  the  cvooodile  had  already  eame- 
nenced,  and  by  the  obhffktion  I  was  under  to  save  and  ta 
preserve  the  skin.    Besides^  as  it  had  eheady  been  observed 

*  From  JuHcUet  tbt  Mustum  iTHiUMTt  Ntunrelle,  No.  7. 
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by  several  distinguished  anatomists,  I  thought  it  efficient 
to  confine  myself  to  the  consideration  of  the  organs  which 
might  have  escaped  their  examination ;  so  that  what  I  now  . 
publish  contains  only  some  additions  to  the  history  of  an 
animal  known  since  the  earliest  ages. 

L  Of  the  Marnier  in  which  the  Jaws  are^noved. 

Who  could  believe,  considering  the  present  state  of  sci- 
ence, that  this  question  is  still  problematical  ?  It  has  been 
combated  by  a  great  number  of  travellers  and  naturalists, 
but  none  of  them,  as  will  be  seen,  have  completely  solved  it- 
Herodotus  is  the  first  who  asserts  that  the  crocodile  is  the 
only  known  animal  whose  upper  jaw  is  moveable  on  the 
lower,  which  remains  fixed  :  his  opinion  has  been  followed 
by  all  the  antients.  Aristotle,  Pliny,  &c.,  and  some  of  the 
moderns,  such  as  Margrave,  Oligerus,  Jacobaeus,  Marmol, 
the  illustrious  Vesalius,  and  some  Jesuit  missionaries  to 
Siam,  who  had  an  opportunity  of  seeing  living  crocodiles^ 
or  of  examining  them  soon  after  death,  all  speak  of  them 
in  the  same  terms ;  but  little  attention  was  paid  to  these 
testimonies.  The  first  anatomists  of  the  Academy  of  Sci- 
ences undertook  to  demonstrate  the  impossibility  of  the  fact 
advanced  by  Herodotus,  and  the  names  of  Perrault  and 
Duvem'ey  tended  to  establish  this  opinion,  which  has  been 
adopted  oy  the  naturalists  who  have  since  written  on  the 
crocodile. 

It  is  no  doubt  very  surprising  that  Perrault,  known  for 
his  accuracy,  and  who  carefully  dissected  a  crocodile  from 
the  menagerie  of  Versailles,  did  not  pay  sufficient  attention, 
to  the  singular  conformation  of  the  head  of  this  animal ; 
and  that  he  should  have  opposed  with  so  much  violence  the 
opinion  of  the  antients.  He  gives  a  minute  description 
of  the  articulation  of  the  jaws,  without  observing  tnat  it 
furnishes  proofs  against  the  fact  which  he  proposed  to  esta- 
blish ;  and  he  besides  supposed  that  he  had  done  it  in  a  satis- 
factory manner  by  rectifying  the  errors  of  Marmol,  which 
he  falsely  ascribea  to  Vesalius,  and  by  proving,  with  reason, 
that  the  upper  jaw  is  not,  as  in  perroquets,  separated  Irom 
the  cranium,  but  that  it  forms  with  the  rest  of  the  head  one 
osseous  piece. 

Since  men  of  such  merit  as  Perrault,  Duvemey,  and  the 
other  naturalists  who  have  since  examined  crocodiles  in  col- 
lections, could  doubt  of  a  fact  attested  by  so  great  a  number 
of  observers,  this  question  must  certainly  be  embarrassed  by 
a  difficulty  which  can  be  cleared  up  only  by  an  exact  de-» 
script'ion  of  the  bead,  and  of  the  organs  by  which  it  is  moved. 

The 
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bellishes  it  i^ith  its  different  shades,  has  not  been  introduced 
into  the  System  of  Chemical  Knowledge,  various  chemists^ 
such  as  Rouelle,  Dancl,  Sage,  Parmentier,  &c-  thought  it 
worthy  of  their  researches. 

This  resin,  dissolved  in  potash,  abandons  it  to  attach  it-« 
self  to  silk,  and  to  give  it  a  bright  green  dye ;  but  it  fades 
too  much  to  become  useiul :  its  shade,  however,  resists 
verjus :  but  the  preference  which  it  at  length  gives  to  gluten 
over  the  vegetaole  fibre  is  agreeable  to  known  principles ; 
for  it'is  to  animalized  substances  in  general,  rather  than  to 
the  fibres  of  flax,  hemp,  or  cotton,  that  colouring  bodies 
attach  themselves.  Fecula  then  has  something  in  its  na- 
ture analogous  to  wool,  silk,  &c. :  it  is  gluten. 

V.  Let  us  now  examine  fecuU  in  pomts  of  view  more 
proper  for  unveiling  new  characters  of  animalization. 

If  fecula,  cither  boiled  or  raw,  be  kept  under  water,  it 
begins  in  less  than  twenty-four  hours  to  emit  a  bad  odour« 
It  soon  exhales  an  excrementitious  putridity,  which  always 
goes  on  increasing,  and  to  which  one  perhaps  could  not 
long  be  exposed  without  danger.  The  infectious  miasm 
which  it  diffuses  around  it  instantly  obscures  metallic  writ- 
ing, and  ^ts  liquor  speedily  blackens  plates  of  silver. 

It  is  to  the  corruption  of  this  principle,  no  doubt,  rather 
than  to  any  other,  that  are  owing  the  pernicious  exhalations 
of  hemp  and  flax  when  watered.  As  running  water,  which 
is  equally  proper  as  stagnant  for  separating  the  filaments, 
speedily  carries  off  their  extractive  juices,  nothing  but  the 
green  fecula  which  unites  the  fibres  is  susceptible  of  being 
destroyed  by  watering. 

The  liquor  which  at  the  end  of  a  year  floats  above  putrid 
fecula  contains  sulphurated  hydrogen,  carbonate  of  ammo* 
nia,  and  gluten  dissolved  by  means  of  the  latter. 

It  has  this  peculiarity  also,  that  it  retains  its  stercoraceous 
odour  after  long  ebullition.  The  product  of  its  distillation 
contains  carbonate  of  ammonia  joined  to  a  principle  of  in* 
fection  which  does  not  blacken  metallic  solutions,  and  with 
the  nature  of  which  I  am  not  acquainted.  Acids  arc  not 
weakened  b)^  precipitating  feouJa  and  becoming  saturated 
with  ammonia ;  which  induces  me  to  think,  that  if  tlje  ef- 
fluvia of  a  mass  of  animal  putridity  can  serve  as  a  venicle 
to  the  phosphorus  and  sulpnur  it  contains,  it  is  not  in* 
debted  ror  its  infectious  quality  to  these  combustibles  alone ; 
that  there  is  a  great  difference,  for  example,  between  .the 
odour  of  rotten  fish  or  flesh,  corrupted  fecula  or  putrid 
cheese^  and  that  of  phosphorated  and  sulphurated  hydrogen. 

[To  be  continued.] 
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Highlands  of  Scotland^  made  by  the  Command  of  the 

Right  Honourable  th^  Lords  CammissioTiers  of  His  Ma-- 

Jesty's  Treasury  in  the  Autumn  of  180$.     By  Thomas 

Telfokd,  Civil  Engineer,  Edinburgh,  F»  R*  & 

[Concluded  from  p.  8i«j 

Appendix. 

Report  from  the  Highland  Society  of  Scotland^ 

Queries  referred  to  in  the  annexed  Report* 

^st^  XJoES  it  consist  with  your  knowledge,  that  the  pro^ 
gress  of  improvement  in  the  northern  parts  of.  Scotland  is 
much  retarded  by  the  want  of  roads  and  bridges  ?  If  $o^ 
what  lines  would  tend  most  effectually  to  open  the  country 
and  promote  the  public  good  ? . 

2d}  Does  the  v^dley,  which  passes  through  tlie  north  of 
Scotland  from  the  Murray  Frith  on  the  east  to  Loch  Eil^ 
and  the  Linnhe  Loch  on  the  west,  appear  to  you  to  be  well 
calculated  for  an  inland  navigation,  if  formed  of  a' size  suf* 
ficient  to  admit  of  large  trading  vessels  and  fri||ate%?  (( 
have,  tor  the  sake  of  distinction,  named  this  navigation  th^ 
Caledonian  Canal.) 

3d,  Would  this  navigation,  by  opening  a  ready  and  saf(^ 
communication  from  one  side  of  the  island  to  the  other^ 
prove  the  means  of  promoting  the  extension  of  the  fishe- 
ries, and  of  throwing  the  industry  and  intelligence  of  the 
fishes  who  reside  on  the  east  coast  upon  the  extensive 
fishing  grounds  along  the  west  coast  ? 

4th,  Would  the  undertaking  these  public  works  at  the 
present  time,  by  a6rording  employment  to  the  people,  giving 
them  habits  of  industry,  and  famishing  them  with  capital^ 
tend  to  check  the  spirit  of  emigration  which  now  prevails, 
and,  connected  with  the  powers  which  would  be  furnished 
by  using  the  water  which  flows  down  each  extremity  of  the 
valley  from  the  extensive  lochs,  prove  die  means  of  laying 
the  certain  foundation  of  future  employment  ? 

5th,  If  the  executing  these  roads  ana  bridges  would  proviQ 
the  means  of  employing  the  people,  improvyag  the  agricul- 
tural state  of  the  countjry,  and  of  extending  the  fisneries, 
the  nation  would  evidently  derive  an.  increase  of  revenue 
and  power ;  and  the  land-owners  through  whose  estate  the 
lines  of  road  passed,  and  indeed  the  wlxole  of  the  adjoining 
districts  of  country,  would  enjoy  improved  cvUtivation  ana 
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pasturage,  increased  incomes,  and  all  the  blessings  which 
are  derivwi  from  a  facility  of  intercourse :  is  it  not  therefore 
the  interest  of  the  land-owners  to  unite  with  government 
in  executing  these  plans  ?  and  should  not  the  memorials  and 
propositions  to  this  purpose  originate  with  the  laiid-owners, 
andf  be  transmitted  by  them  to  the  lords  of  the  treasar}', 
who  will,  by  comparing  the  memorials  with  the  informa- 
tion contained  in  the  surveys  made  by  their  directions,  judge 
how  far  the  public  aid  can  be  with  propriety  extended  ? 

6th^  If  the  opening  the  Caledonian  canal  upon  the  scale 
I  have  proposed  would  prove  the  means  of  facilitating  the 
intercourse  from  the  west  of  England  and  Scotland,  and  the 
whole  of  Ireland,  with  the  northern  parts  of  Europe,  and 
likewise  from  the  east  side  of  Great  Britain  to  America  and 
the  West  Indies;  is  it  not  Just  and  reasonable  that  the 
commercial  interests  should  be  united  with  the  efforts  of 
government  in  carrying  the  same  into  effect  ? 

7th,  In  my  last  I  neglected  to  state,  in  order  to  en- 
able the  Highland  proprietors  to  contribute,  without  incon- 
venience to  themselves,  a  moiety  of  the  expense  of  making 
the  roads  and  bridges  necessary  for  the  improvement  of  that 
part  of  the  country,  tliat  they  might  be  empowered  by  an 
act  of  pariiament  to  sell  land  to  that  amount.  This  is  rea- 
sonable, because  the  price  would  be  applied  to  improve  the 
remainder  of  the  entailed  estates,  which  would  by  this  means 
be  much  improved  in  value,  though  somewhat  diminished 
in  extent. 


Report  of  a  Sub-Committee  of  the  Directors  of  the  High- 
land Society  of  Scotland,  on  Consideration  of  a  Letter 
from  Mr.  Telford,  Engineer,  to  Henry  Mackenzie,  £Isq. 
one  of  the  Directors  of  the  Society ;  made  to,  and  ap- 
proved of  by^  the  General  Committee  of  Directors  of  the 
said  Society,  lOth  December  180S :  the  Right  Honoura- 
ble Lord  ^lacdonald,  one  of  the  Vice-Presidents  in  Office, 
in  the  Chair* 

The  committee  have  fully  considered  Mr.  Telford's  ques- 
tions, addressed  to  Mr.  Mackenzie,  one  of  the  society's  di- 
rectors. 

In  answer  to  the  first,  they  are  persuaded  that  even  the 
fines  of  communication  by  means  of  military  roads  in  some 
parts  of  the  Highlands^  have  been  productive  of  benefit  to 
the  country,  though,  the  motives  which  gave  rise  to  their 
formation  having  no  relation  to  objects  of  commerce  and 
industryji  the  adrantages  derived  from  them  are  very  im- 
perfect. 
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)[i'erfect.  The  committee  accordingly  have  no  hesitation  iri 
declaring  it  to  be  their  fixed  opinion^  that  the  want  of 
further  roads  and  communications  in  the  Highlands  has 
hitherto  proved  the  greatest  obstacle  to  the  introduction  of 
useful  industry  there,  and  that  every  attempt  for  that  pur- 

fiose  must  fail,  until  regular  and  easy  communication  is  af^ 
brded  from  one  part  of  the  country  to  another,  and  more 
especially  from  the  remote  points  where  there  is  the  best 
field  for  useful  exertion  to  the  present  seats  of  capital  and 
industry.  With  regard  to  what  lines  would  tend  most  effec- 
tually to  open  tlie  country,  and  promote  the  public  good^ 
the  committee  humbly  report  their  opinion  as  follows : 

The  Highlands,  as  to  this  question,  may  be  divided  into 
three  districts :  the  first,  comprehending  the  west  coasts  of 
Argyle  and  Inverness-shire,  as  connected  with  each  other ; 
the  second,  including  the  county  of  Ross  and  a  part  of  the 
county  of  Inverness;  and  the  tnird,  or  northern  district^ 
comprising  the  shires  of  Sutherland  and  Caithness. 

In  the  first  of  these  districts,  the  utmost  benefit  would 
arise  from  drawing  a  direct  line  of  communication  from  the 
west  side  of  the  Frith  of  Clyde  nearly  opposite  to  Greenock 
to  the  Bay  of  Strachur  upon  Loch  Fyne,  from  whence  there 
is  already  an  excellent  and  well  conducted  road  to  Fort  Wil-» 
Ham.  From  this  point  the  road  may  be  easily  continued 
by  Loch  Eil  Side  to  Loch  na  Gaul,  through  Arisaig  into 
Morer.  Such  a  communication  would  tend  very  greatly  to 
the  success  of  the  fisheries  in  the  islands  of  £gg>  Rum, 
Cana,  Muck,  Barra,  and  South  Uist,  all  of  which  possess 
numerous  lochs  and  fishing  banks  in  and  aroimd  them. 
The  greatest  advantages  would  arise  firom  approximating 
these  various  fisheries  and  extensive  coasts  to  the  Frith  oT 
Clyde,  where  the  fishing  capital  is  at  present  almost  ex- 
clusively resident.  It  is  evident  that  nothing  can  more  dis- 
courage the  employment  of  that  capital  in  those  parts  than 
that  difficulty  of  approach,  amounting  almost  to  maccessi- 
bility,  which  renders  the  communication  of  intelligence 
always  slow  and  even  often  precarious. 

In  the  northern  district  the  lines  of  communication 
would,  from  the  nature  of  the  thing,  be  drawn  to  a  different 
point.  A  central  point  at  the  south  of  that  district  is  found 
at  or  near  Invershin,  to  which  place  the  Frith  of  Dornoch 
is  navigable,  and  where  a  bridge  can  easily  be  thrown  over, 
and  from  whence  a  direct  and  short  communication  could 
be  made  to  Dingwall  and  Inverness.  From  this  point  seve* 
rol  advantageous  lines  of  road  might  be  made,  one  stretch- 
ing by  the  banks  of  Loch  Shin  through  part  of  Assint  to 

I  s  Kylescow^i 
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Kylescowj  another  by  the  kirk  of  Lairg  to  the  head  of  Locb 
Loxford^  and  a  third  from  the  kirk  of  Lairg  by  the  west 
of  Lochnaver  to  Totigue.  Another  road^  again  would  con- 
nect together  the  western  and  eastern  extremities  of  this  the 
northern  coast  of  Scotland,  proceeding  from  Loch  Eriboli 
(at  which  place  there  is  one  of  the  finest  harbours  in  the 
kingdom)  by  Tongue,  Farr,  and  Tliurso,  to  Honna  on  the 
east.  From  this  point,  where  there  is  a  ferry  to  Orkney, 
the  road  would  return  to  Wick,  and  from  thence  along  the 
east  coasts  of  Sutherland  and  Caithness,  crossing  the  river 
Fleet  by  a  bridge,  to  avoid  the  little  Ferry,  till  it  terminated 
at  Invershin^  Such  lines  as  the  above  would  open  the 
whole  of  these  countries  to  all  the  trading  capital  of  Inver- 
ness and  the  east  coast  of  Scotland,  as  well  as  by  the  way 
of  Fort  William  to  that  of  the  Clvde ;  and  it  is  well  known 
that  all  the  way  from  the  vicinity  of  Kylescow  round  to 
Wick,  the  fishine  grounds  are  abundant  and  excellent. 

As  to  the  middle  division,  the  committee  would  humbly 
suggest  the  utility  of  certain  lines  of  intersection  from  east 
to  west-  One  of  these  ought  to  be  from  the  great  military 
road  between  Fort  William  and  Inverness  in  a  western  di- 
rection, such  as  may  best  afford  an  easy  intercourse  between 
both  these  places  and  the  islands  of  Skye,  Harries,  and  North 
Uist,  as  well  as  Loch  Houm,  Loch  Duich,  and  the  other 
valuable  fishing  lochs  in  that  vicinity.  A  second  will  lead 
from  Contin  (which  has  already  a  good  road  to  Dingwall) 
by  the  sodth  side  of  Loch  Garve  and  the  head  of  Loch 
Lickart  to  Achnashine,  and  from  thence  in  one  branch  to 
Loch  Carron  and  in  another  to  Pollew.  From  one  or  other 
of  these  branches  a  road  of  important  benefit  might  be 
drawn  to  Loch  Torridon,  a  third  road  will  extend  from  the 
port  of  Ullapool  in  Loch  Broom  to  Invcrshin  at  the  head 
of  the  Frith  of  Dornock. 

When  the  lines  of  road  now  mentioned  are  completed, 
tlie  course  of  post  will  become  rapid  and  regular.  From 
the  neighbourhood  of  Skye  to  Greenock  the  mail  would  be 
conveyed  in  three  days,  while  from  Invershin  to  Edinburgh 
by  Aberdeen,  or  to  Greenock  by  Inverness  and  Fort  Wil- 
liam, it  would  be  conveyed  at  frirtbest  in  four,  and  thus 
the  most  remote  points  of  the^ighlands  would  be  brought 
within  five  days  course  of  post,  at  the  utmost,  of  Edinburgh 
and  the  Frith  of  Clyde.  It  may  suffice  for  contrasting  such 
a  situation  of  the 'Highlands  with  that  in  which  they  are 
now  placed,  in  respect  to  conununication  of  intelligence,  to 
relate  what  happened  this  very  year.  When,  after  the  re- 
turn of  the  Clyde  vessels  from  a  vain  search  for  herring 
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in  the  northern  lochs,  some  considerable  shoals  having  ap- 
peared, intelligence  \yas  dispatched  to  Greenock ;  but  owing 
to  the  indirect  course  of  the  post,  and  the  difficulties  of  some 
parts  of  the  circuitous  journey,  several  weeks  elapsed  before 
any  advantage  could  be  taken  of  the  information  *• 

The  lines  that  have  been  suggested,  or  nearly  such  lines, 
are,  in  the  opinion  of  the  committee,  the  radical  lines  of 
road,  as  they  mav  be  termed,  from  which  in  process  of 
time  various  ramifications  will  be  formed,  when  the  bene- 
fits of  these  begin  to  be  perceptibly  diffused. 

From  consideration  of  the  connection  of  the  fifth  question 
with  what  precedes,  the  committee  in  so  far  depart  from 
,  Mr.  Telford's  arrangement  as  to  put  next  in  order  the  an- 
swer to  it.  They  are  fully  persuaded  of  the  reality  of  those 
views,  both  of  pubhc  and  individual  benefit,  which  the 
statement  of  the  Question  includes ;  and  they  think  It  highly 
reasonable  that  the  land-owners  should,  according  to  their 
respective  abilities,  unite  with  government  in  executing 
these  plans  by  contributing  a  certain  proportional  part  of 
the  expense,  varying  with  the  dififcrent  circumstances  of 
their  several  situations.  But  the  committee  humbly  report 
their  opinion,  that  it  would  be  advisable  for  the  lords  of  the 
treasury,  after  weighing  such  suggestions  as  have  been  made, 
and.  consul  ting  their  surveyor,  to  select  the  lines  of  road 
which  more  immediately,  and  in  a  national  view,  invite  the 
public  aid ;  and  then,  after  the  selection  is  made  known,  it 
will  be  the  duty  as  well  as  the  interest  of  land-owners,  to 
come  forward  with  their  proposals,  stating,  with  regard  to 
each  separately,  those  local  considerations  which  seem  .to 
fix  the  proportion  of  public  aid  that  may  fairly  be  solicited. 

In  answer  to  query  second,  the  committee  have  no  doubt 
that  the  Caledonian  canal,  formed  on  the  scale  suggested 
(sufficient  for  the  passage  of  large  trading  ships  and  fri- 
gates). Will  be  attended  with  the  greatest  national  advan- 
tage. In  respect  to  these  objects,  mdeed,  the  benefit  must 
be  so  incalculably  great,  that  this  truly  useful  undertaking 
assuredly  merits  the  attention  and  exertions  of  government. 
The  committee  have  equally  little  doubt  in  concurring  with 
the  opinion  inferred  in  the  third  question,  that,  by  opening 
a  free  communication  from  the  eastern  to  the  western  sea, 
it  would  be  highly  beneficial  to  the  fisheries,  particularly  by 
transferring  the  skill  in  the  cod  and  ling  fishery,  possessed 
by  the  people  on  the  eastern  coast,  by  whom  it  is  certainly 

*  The  ordinary  course  of  the  post  is  one  week  from  Loxford  to 
Tongue,  and  :<n«)ther  from  Tongue  to  Tain,  being  on  Uic  line  by  In- 
verness to  Edinburgh. 
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better  understood  than  by  the  natives  of  the  western*  fixxn 
the  former  to  the  latter  of  these  shores,  where  the  field  for 
its  action  is  inexhaustible. 

With  regard  to  query  fourth,  the  committee  are  well 
convinced  that  the  imdertaking  these  public  works  must 
produce  the  united  good  consequences  oi  checking  the  spirit 
of  emigration,  by  affording  useful  employment  to  a  great 
number  of  people,  of  improving  the  habits  of  the  country 
by  teaching  lessons  of  systematic  industry,  and  of  aflbrding 
at  once  the  excitement  to  undertake,  and  the  intelligence 
as  well  as  (to  a  certain  moderate  extent)  the  means  reauired 
for  instituting  those  fishing  and  manuiactiiring  establish- 
ments, on  wiiich  the  hiture  prosperity  of  the  Hi^ilands  , 
must  be  founded. 

On  the  sixtli  question  the  committee  have  to  observe, 
that  they  are  fully  aware  of  the  commercial  as  wdl  as  other 
national  advantages  derivable  from  the  Caledonian  canal : 
but  with  regard  to  the  question  to  what  extent  commerrial 
men  would  be  ready  to  contribute  individually  tow*ards  car* 
Tying  the  same  into  effect,  the  Highland  Society  can  have 
no  means  of  forming  an  opinion,  other  than  by  reference  to 
that  general  spirit  of  hberal  enterprise  which  distinguishes 
the  conuuercial  body. 

Adverting  to  a  supplementary  suggestion  from  Mr.  Td* 
ford,  the  committee  apprehend  that  it  would  be  highly  ex* 
pedient  to  introduce  a  clause  into  any  act  of  parliament  on 
the  subject,  authorizing  and  empowering  proprietors  of  en- 
tailed estates  either  to  sell  lands  for  defraying  the  expense 
of  contributing  along  with  government  to  the  making  of 
roads  and  brioges  in  the  Highlands,  or  in  thdr  option  to 
make  the  same  a  debt,  affecting  the  subsequent  heirs  of 
entail. 

It  has  been  stated  to  the  committee,  that  tutors  and  cu- 
rators of  minor  propiietors,  and  trustees  holding  possession 
of  estates  concerned  in  these  improvements,  might  feel 
some  hesitation  in  venturing  on  the  necessary  outlays,  as 
entertaining  a  doubt  of  such  acts  of  administration  falling 
within  their  powers.  The  committee  are  humbly  of  opi- 
nion, that  it  would  be  proper  to  add  to  the  clause  already 
suggested,  an  enactment,  that  tutors  and  curators  of  a 
minor  heir  of  entail,  or  trosices  in  possession  of  an  estate 
already  entailed,  or  which  is  directed  to  be  entailed,  should 
have  the  same  power  of  seliing  lands  or  charging  the  estate 
that  is  by  the  act  conferred  upon  heirs  of  entail  themsdves. 
As  also  that  tutors  and  curators  of  minors  possessed  of  un- 
entailed estates,  and  trustees  holding  possession  of  sucht 

should 
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should  be  entitled  by  their  acts  in  the  premises  to  bind  the 
minor  or  trustee;  and  all  successors  to  the  estate. 

A  true  copy  from  the  record. 

(Signed)         Lewis  Gordon,  dep.  sec. 

Highland  Society  Hill, 
Edinouighy  Dec.  lo,  xSoi. 

Highland  Society  Hall,  Edinburgh^  Dec.  S3, 1802. 

Minute  of  tlie  Committee  of  the  Directors  of  the  Highland 
Society  of  Scotland,  which  formerly  drew  up  Answers, 
in  the  Shape  of  a  Report,  to  tlie  Queries  of  Mr-  Telford, 
Engineer,  respecting  the  opening  of  Communications  by 
Roads  and  Bridges  in  the  Highlands,  and  by  a  Canal  from 
Inverness  to  Fort  William,  upon  considering  a  Letter 
from  Mr.  Telford,  of  date  14th  December  1802,  to  Henry 
Mackenzie,  Esq.  one  of  the  Society's  Directors,  owning 
Receipt  of  said  Report,  which  he  states  to  be  able,  fiill^ 
and  satisfactory,  and  that  the  ^'  only  Instance  in  which 
it  is  rather  less  explicit  than  be  could  wish,  is  with  re- 
spect to  the  Road  in  the  Middle  Division,  which  should 
connect  the  Inverness  and  Fort  William  Road  with  Skye, 
&c.  8cc."  as  to  which  Mr.  Telford  wishes  the  Committee 
could  say  something  more  specific,  and  recommends  their 
takins  any  Information  which  can  be  furnished  by  Mr» 
Donaldson,  Surveyor  of  Military  Roads,  upoqi  that  roint ; 
the  Right  Honourable  Lord  Macdonald,  one  of  the  Vice- 
Presidents  in  Office,  in  the  Chair. 

The  committee,  in  their  former  report,  have  pointed  out 
the  great  objects  to  which  roads  through  the  district  in  ques- 
tion should  in  their  opinion  apply ;  but  there  being  a  dif* 
ference  of  opinion  as  to  the  precise  lines  of  road  by  which 
those  objects  would  best  be  attained,  the  committee  do  not 
feel  themselves  at  liberty  to  specify  those  precise  lines* 
They  would  take  the  liberty  of  su^stiog  the  expediency  of 
government  employing  some  aUe  surveyor  or  engineer  of 
respectable  character  and  abilities  to  report  on  the  subject  | 
ana  if,  relative  to  the  present  point  of  mquiry,  they  are  to 
say  any  thing  more  particular,  they  may  mention  that  the 
objects  of  this  line  of  intersection  seem  chiefly  twofbki,  vi^* 
to  afibrd  a  communicaticm  to  the  head  of  li>ch  Houn^  a 
very  valuable  fishing  loch,  and  also  to  Bemera,  the  nearest 

Emnt  to  Skye;  both  which  they  apprehend  may  be  attained 
y  two  ramifications  of  a  road  from  the  military  road  leading 
worn  Fort  William  to  Inverness. 

H  The 
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tlife  committee,  adverting  to  Mr.  Telford's  suggestion  of 
an  examination  of  Mr.  Donaldson,  called  him  before  them ; 
but  found  that  he  had  never  travelled  any  part  of  the  coun- 
try from  Fort  Augustus,  westward,  to  Bemera  or  the  lochs, 
and  that  his  information  was  solely,  as  to  that  part  of  the 
country^  derived  from  others. 

A  true  copy  from  the  record. 

(Signed)        Lewis  Gordon,  dep.  sec. 
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XXIIL   Anatomical  Observations  on  the  Crocodile  of  the 

Nile,    By  E.  Geoffroy. 

J.  HE  following  observations  were  read  in  the  fatst  sitting 
of  the  Institute  of  Egypt : — ^Two  mifortunate  ccmibats,  ana 
the  loss  of  ihc  battle  of  the  30th  of  Ventose,  year  9,  gave 
vs  reason  to  apprehend  that  the  enemy,  favoured  by  the 
misunderstanding  which  prevailed  between  our  chiefs,  would 
at  length  tear  from  us  the  most  valuable  of  our  colonies, 
which  had  cost  us  so  many  efforts  and  sacrifices ;  in  a  word^ 
that  celebrated  xrountry  Egypt,  which  >^e  had  explored  in 
every  direction,  which  we  nad  seen  covered  with  monu- 
ments coeval  with  the  heroic  ages,  and  the  fertility  of 
which  had  appeared  to  us  supenor  to  its  reputation.  At 
the  moment  wnen  we  were  informed  of  our  disasters,  and 
when  the  report  circulated  of  them  immediately  excited 
against  ti8 'die  Whole  population  of  E^pt,  a  crocodile  wa» 
broujght  to  me  which  had  been  carriea  alive  to  Cairo,  and 
w1m(£  had  died  three  days  before.  At  a  more  fortunate 
period  I  had  ardontly  desired  to  dissect  an  animal  so  much 
celebraMi  by  ttutiewl  aothois ;  but  lieing  at  that  tune  aban- 
doned to  thoee  painful  sensations  wliioh  all  tlie  French  ex- 
pMencod,  I  teshated  a  moment  whether  I  should  under- 
take tbis-labauri.  Foreseeiiig,  however,  that  if  I  let  slip  this 
eppoitnnky-  I  mi^  never  have  axiotber,  and  being  per- 
iuaded,  «B'L  (always  fajEve  been,  that  the  courage  |Mroper  for 
titmUen  4iiaoed  in  the  same  cironmstanccs  as  those  in 
which  i  oion  foand  wiyself,  is  that  of  iie8te:nation,  I  paid 
no  aumtiron  -to  any  thing  but  the  <anacodilc  uien  before  me. 
But  I  wiU  net  able  to  proceed  to  a  regular  dissection,  nor 
to  axamd  my  ittsearcbes  to  aH  these  organs  which  appeared 
to  be  vfotKwf  of  nbtioe,  being  prevented  by  a  commence- 
ment of  putmacticm  which  the  ovooodile  had  already  enie- 
nenced,  and  by  the  oUiflktion  I  was  lukder  to  save  ancl  ta 
preserve  the  skin.    Besides,  as  it  had  aheady  been  obseived 

*  From  Jbualtt  du  Museum  cTHiitoire  Naiurelle,  No.  7. 
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by  several  distinguished  anatomists,  I  thought  it  efficient 
to  confine  myself  to  the  consideration  of  the  organs  which 
might  have  escaped  their  examination ;  so  that  what  I  now  . 
publish  contains  only  some  additions  to  the  history  of  an 
animal  known  since  the  earliest  ages. 

L  Of  the  Manner  in  which  the  Jaws  are  amoved. 

Who  could  believe,  considering  the  present  state  of  sci- 
ence, that  this  question  is  still  problematical  ?  It  has  been 
combated  by  a  great  number  of  travellers  and  naturalists, 
but  none  of  them,  as  will  be  seen,  have  completely  solved  it. 

Herodotus  is  the  first  who  asserts  that  the  crocodile  is  the 
only  known  animal  whose  upper  jaw  is  moveable  on  the 
lower,  which  remains  fixed  :  his  opinion  has  been  followed 
by  all  the  antients.  Aristotle,  Pliny,  &c.,  and  some  of  the 
moderns,  such  as  Margrave,  Oligerus,  Jacobaeus,  Marmol^ 
the  illustrious  Vesalius,  and  some  Jesuit  missionaries  to 
Siam,  who  had  an  opportunity  of  seeing  living  crocodiles, 
or  of  examining  them  soon  after  death,  all  speak  of  them 
in  the  same  terms ;  but  little  attention  was  paid  to  these 
testimonies.  The  first  anatomists  of  the  Academy  of  Sci- 
ences undertook  to  demonstrate  the  impossibility  of  the  fact 
advanced  by  Herodotus,  and  the  names  of  Perrault  and 
Duvemey  tended  to  establish  this  opinion,  which  has  been 
adopted  oy  the  naturalists  who  have  since  written  on  the 
crocodile. 

It  is  no  doubt  very  surprising  that  Perrault,  known  for 
his  accuracy,  and  who  carefully  dissected  a  crocodile  from 
the  menagerie  of  Versailles,  did  not  pay  sufficient  attention, 
to  the  singular  confonnation  of  the  head  of  this  animal ; 
and  that  he  should  have  opposed  with  so  much  violence  the 
opinion  of  the  antients.  He  gives  a  minute  description 
of  the  articulation  of  the  jaws,  without  observing  that  it 
furnishes  proofs  against  the  fact  which  he  proposed  to  esta- 
blish ;  and  he  besides  supposed  that  he  had  done  it  in  a  satis- 
factory manner  by  rectifying  the  errors  of  Marmol,  which 
he  falsely  ascribea  to  Vesalius,  and  by  proving,  with  reason, 
that  the  upper  jaw  is  not,  as  in  perroquets,  separated  from 
the  cranium,  but  that  it  forms  with  the  rest  of  the  head  one 
osseous  piece. 

Since  men  of  such  merit  as  Perrault,  Duvemey,  and  the 
other  naturalists  who  have  since  examined  crocodiles  in  col- 
lections, could  doubt  of  a  fact  attested  by  so  great  a  number 
of  observers,  this  question  must  certainly  be  embarrassed  by 
a  difficuhy  which  can  be  cleared  up  only  by  an  exact  de- 
scription of  the  head,  and  of  theor^uis  by  which  it  is  mev«d. 

The 
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The  question  here  is  uot  merely  to  rectify  an  accredited 
error,  and  to  defend  the  antients  from  the  injustice  done 
them  by  some  of  the  modems.  I  must  also  call  the  atten- 
tion of  naturalists  to  a  singular  fact  in  regard  to  organiza- 
tion. Nothings  indeed,  can  be  more  paradoxical  than  tlic 
head  of  the  crocodile;  all  those  parts  which  in  other  ani- 
mals are  on  the  sides,  are  in  the  crocodile  thrown  backwards. 
The  temporal  bone  itself  projects  backwards  a  good  deal  be- 
yond the  cranium :  it  is  elongated,  and  transformed  into  a 
double  condyle,  the  functions  of  which  it  performs.  Every 
thine  has  in  some  measure  been  said  of  the  head  of  the  cro- 
codile, by  considering  it  as  composed  merely  of  two  jaws, 
for  the  cranium  is  so  small  and  so  displaced  that  it  escapes 
the  first  examination.  It  is  found  below  and  a  little  before 
the  occipital  plate ;  the  brain,  or  rather  the  ganglion,  con- 
tained in  its  cavity,  which  is  exceedingly  narrow,  is  conti- 
nued pretty  far  forwards,  so  that  the  organs  of  sight  and 
of  hearing  are  situated  below  and  a  little  Behind  it. 

Another  anomaly  equally  worthy  of  remark  is,  1st,  That 
the  lower  Jaw  is  a  sixth  longer  than  the  upper  and  the  cra- 
nium. Sd,  Hiat  the  lower  jaw  exhibits  a  cavity  with  two 
facets,  where  the  horns  of  the  temporal  bone  are  articulated 
by  a  ^inglymus.  3d,  That  the  occipital  condyle  is  on  the 
same  line  as  the  four  condyles  of  the  temporal  bones,  so 
that  the  head  is  really  retained  towards  its  points  of  articu- 
lation as  the  lid  of  a  box  is  by  its  hinge.  4th,  That  as  the 
two  jaws  have  only  a  simple  motion  from  the  top  down- 
wards, they  cannot  be  moved  separately  to  the  right  or  to 
the  left,  to  subject  the  aliments  to  a  sort  of  trituration. 

On  examining  a  living  crocodile,  or  one  prepared,  as  is 
customary  in  collections,  it  is  hardly  possible  to  believe  that 
the  head  terminates  at  the  extremity  of  the  jaws  j  one  looks 
for  the  osseous  box  which  contains  the  brain,  and  which 
in  all  other  animals  manifests  itself  externally  under  the 
form  of  a  frontal  protuberance.  The  observer  thinks  he 
sees  it  towards  the  anterior  part  of  the  neck,  which  is  sym- 
metrically swelled  up,  and  which  is  generally  taken  for  the 
complement  of  the  head :  but  this  swelling  arises  from  the 
presence  of-the  crotapbite  muscles,  which  are  pretty  volu- 
minous, and  which  \\\  a  great  measure  are  lodged  between 
the  straight  and  oblique  muscles. 

Diflerences  so  great  in  the  form  of  the  head  necessarily 
occasion  others  in  the  organs  which  correspond  directly 
with  it ;  and  it  is  indeed  found  that  the  cervical  column  is 
composed  of  seven  vertebrae,  which  are  distinct,  but  com- 
bined in  their  articulation  in  such  a  manner  that  they  ar^ 

not 
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not  moveable  on  each  other.  The  apophyses  of  these  ver- 
ebrae  are  so  multiplied,  so  long,  and  so  close  to  each  other, 
that  the  animal  cannot  bend  its  neck,  and  that  the  cervical 
column,  in  regard  to  its  uses,  must  be  considered  ae  one 
bone.  The  straight  and  oblique  muscles  attached  to  it,  and 
which  have  their  second  point  of  insertion  towards  the  oc- 
cipital ridge,  raise  up  when  they  contract  the  head  on  the 
neck,  by  making  it  describe  an  arch  of  45°.  The  skin  is 
thin  behind  the  occipital  plate,  and  readily  yields  to  all  the 
movements  given  to  the  head  :  on  the  other  hand,  the  lower 

{*aw  is,  as  it  were,  sheathed  in  a  rugous  and  very  little  flexi- 
ble skin.  If  we  suppose  a  muscular  force  sufficiently  strong 
to  draw  it  downwards,  it  would  be  retained  by  its  coverings : 
it  is  besides  coniined  towards  its  posterior  extremity ;  for 
the  long  apophysis  situated  beyond  the  articular  facets  ap- 
proaches the  skin  by  describing  a  curve  exactly  towards  tne 
point,  where  it  is  armed  with  a  long  scale.  The  latter  op- 
poses an  almost  invincible  resistance  to  the  elevation  of  the 
condyle,  and  consequently  to  the  depression  of  the  jaw :  it 
is  not  however  entirely  fixed,  especially  in  the  manner  un- 
derstood by  Marmol,  who  thought  that  it  formed  with 
the  sternum  one  bone.  Two  small  elongated  muscles,  by 
contracting,  can  give  it  a  slight  motion.  The  assertion  m 
Herodotus,  then,  is  almost  strictly  true :  "  The  crocodile 
is  the  only  animal  known,  whose  upper  jaw,  between  the 
branches  of  which  is  comprehended  the  cranium,  is  move- 
able on  the  under,  which  has  a  motion  almost  insensible." 

II.  Of  the  Organs  of  Digestion, 

'  The  antients,  and  almost  all  the  modems,  have  stated 
that  the  crocodile  has  no  tongue :  it  is  indeed  true  that  it 
does  not  appear  outwardly,  but,  speaking  in  a  physiological 
point  of  view,  this  animai  is  not  destitute  of  a  ton^e.  The 
whole  skin  comprehended  between  the  branches  oi  the  lower 
jaw  is  clothed  interiorly  with  spongy,  thick  and  flabby  flesh, 
which  is  inseparably  attached  to  it  throughout  its  whole  ex- 
tent :  but  this  muscle  or  tongue  is  in  some  measure  masked 
in  the  inside  by  a  continuation  of  the  general  coverings. 
It  is  a  yellowish  shagreened  skin,  perfectly  similar  to  that  of 
the  palate :  it  is  pierced  with  a  ^eat  numoer  of  small  holes^ 
which  are  the  onfices  of  the  glands  with  which  the  upper 
part  is  furnished.  This  tongue  has  the  form  of  the  head 
of  a  lance :  its  dimensions  in  the  subject  I  examined,  which 
was  2*10  metres  long,  was  0*15  in  lencth  bv  0*05  at  the 
root.  Though  it  does  not  project  forwards,  I  nave  no  doubt 
that  it  serves  to  retain  and  convey  the  aliments  into  the  cesp- 

phagus; 
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phagufl ;  for  it  is  fixed  by  its  base  to  the  broad  piece  of  the 
OS  hyoides.  When  the  latter  then  is  drawn  downwards, 
while  the  muscular  fibres  of  the  tongue  at  the  same  time 
contract,  it  forms  itself  into  a  ball,  and,  being  drawn  back- 
wards by  the  muscles  of  the  os  hyoides,  it  necessarily  car*- 
ries  with  it  in  the  contrary  movement  the  aliments  compre- 
hended between  it  and  the  palate. 

The  OS  hyoides  is  composed  of  three  pieces.  The  largest 
0*10  metre  by  0*07  is  cartilaginous,  and  resembles  the  broad 
part  of  a  wooden  shovel :  the  posterior  bottom  is  round,  and 
the  interior  straight.  The  latter  is  inflected  on  the  convex 
surface  of  the  large  piece,  and  it  is  in  the  groove  tbrmed  by 
this  inflection  that  the  root  of  the  tongue  is  inserted.  It 
results  from  this  disposition  that  the  large  piece  projects 
beyond  the  root  of  the  tongue  by  about  a  centimetre.  This 
projecting  edge  or  kind  of  ridge  becomes  a  velum,  which, 
when  the  os  hyoides  is  carried  backwards,  closes  the  whole 
of  the  b^k  part  of  the  mouth,  and  sometimes  also  the 
posterior  apertures  of  the  nostrils. 

Such  is  tlie  mechanism  which  allows  the  crocodile  wiien 
pursued  and  frightened,  as  I  have  had  occasion  to  observe 
iti  Upper  Egypt,  to  shelter  itseli^  and  to  lie  concealed  in 
the  river,  ana  to  be  able  to  respire  in  it.  It  only  thrusts  out 
of  the  water  the  extrejnity  of  its  muzzle  where  the  nasal 
apertures  ^re  situated :  the  jaws  are  then  open,  without  the 
water  being  able  to  penetrate  into  the  oesophagus  and  trar 
chea. 

The  horns  of  the  os  hyoides  are  two  small  arched  and 
elongated  bones  about  0*07  metre  in  length. 

I'he  OS  hyoides  is  drawn  backwards  by  four  muscles,  the 
exterior  ones  of  which  are  round  and  the  interior  flat :  it  is 
drawn  forwards  by  the  contraction  of  the  tongue. 

Pcrrault  gives  to  the  cesophagus  of  the  young  crocodile 
which  he  examined  a  greater  diameter  than  to  the  stomach. 
He  compares  the  oesophagus  of  this  reptile  to  the  gizzard 
of  a  bird  which  feeds  on  grain  ;  and  he  consequently  sup- 
poses, what  would  be  an  anomaly  too  monstrous  to  be  found 
m  the  animal  oeconomy,  that  digestion  is  eflccted  in  a  great 
measure  in  the  oesophagus.  My  observations  are  directly 
contrary  to  those  of  that  celebrated  anatomist.  I  found  the 
diameter  of  the  oesophagus  to  be  0*06  metre,  and  that  of  the 
stomach  0-17  by  0*15  ;  for  the  form  of  this  bag  is  that  of 
an  ellipsoid  slightly  compressed  on  the  sides :  in  a  word, 
it  did  not  appear  to  me  to  have  any  resemblance  to  a  gizzard. 
The  velvety  tunic  was  exceedingly  thick  ;  the  muscular  part 
was  less  so :  the  inside  was  filled  with  a  quantity  of  small 

pebbles. 
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pebbles,  the  polish  of  which  announced  that  they  had  served 
tor  the  trituration  of  the  alimentary  matters.  The  stomach 
had  over  it  a  bag,  which  was  terminated  by  the  pylorus. 
In  the  intestines,  which  were  3*67  metres  in  length,  nothing 
could  be  distinctly  observed  but  the  rectum,  in  consequence 
of  its  great  thickness.  The  duodenum,  a  little  below  the  py- 
lorus, was  remarkable  by  a  double  contour,  which  it  made 
from  the  top  upwards  for  the  extent  of  0*  14 :  its  folds,  which 
touched  each  other,  were  united  by  an  adipose  membrane 
split  in  three  different  places.  The  rest  of  the  intestines,  in 
which  no  trace  of  a  caecum  is  observed,  was  strongly  at- 
tached  to  the  loins  by  means  of  the  mesentery. 

III.  Organs  of  Respiration. 

The  flatness  of  the  tail  of  the  crocodile,  and  the  mem- 
branes extended  between  the  toes  of  its  hind  feet,  suffi- 
ciently account  for  the  decided  taste  which  this  animal  has 
for  rivers ;  but  as  the  ears  and  back  part  of  the  mouth  are 
each  provided  with  a  cartilage,  which,  when  necessary, 
prevents  the  introduction  of  the  surrounding  liquid,  I  had 
reason  to  expect  a  similar  relation  between  the  pulmonary 
oi^ans  and  those  of  natation.  I  therefore  always  wished 
that  I  might  be  able  to  describe  these  pulmonary  organs  as 
compared  with  those  of  other  lizards,  in  order  to  trace  out  the 
most  essential  anatomical  characters  by  which  the  genus  of 
the  crocodile  differs  from  various  other  families  of  reptiles. 
If  I  therefore  give  this  description,  it  is  not  because  most 
of  the  preceding  anatomists  have  omitted  to  do  it :  on  the 
contrary,  we  are  acquainted  with  those  of  Vesalius,  sir  Hans 
Sloane,  Perrault,  Hasselquist,  and  that  more  minute  by  the 
Jesuit  missionaries  to  Siam,  to  which  Duverney  has  added, 
and  which  might  be  considered  as  complete. 

The  trachea  opens  in  the  centre  of  the  broad  piece  of  the 
OS  hyoides,  and  accompanies  it  backwards  nearly  (that  I 
may  employ  the  comparison  already  used)  as  the  handle  of 
a  wooden  snovel  accompanies  the  lower  part.  A  little  be- 
fore it  divides  itself  into  two  branches,  it  is  folded  back,  and 
turns  to  the  right  side,  as  is  observed  in  several  birds.  Its 
length  in  a  straight  line,  as  far  as  the  point  of  its  bifurca- 
tion, is  0*38  metre.  It  is  composed  of  complete,  broad, 
cartilaginous  rings,  separated  fi-om  each  other  by  a  very 
narrow  membranous  ring.  I  found  .only  the  first  ten  ringa 
complete.  Duverney,  in  the  crocodile  of  the  Academy, 
counted  sixteen,  the  portions  of  which  were  united  by  a 
membrane.  The  Jesuits  above  mentioned  found  a  greater 
number  in  the  crocodiles  of  Siam.    It  is .  (his  membrane 
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strongly  distended,  and  made  to  vibrate  in  the  manner  of 
the  parchment  of  a  drum,  by  the  interior  air  of  the  limgs^ 
which  causes  the  crocodile  to  emit  that  cry,  or  rather  that 
bellowing  noise,  mentioned  by  Catesby,  I^a  Coudreniere^ 
and  Bartram.  The  fissure  of  the  glottis  is  then  shut  by  the 
muscular  roll  which  borders  it  on  each  side. 

The  lungs  are  two  conical  bags,  the  summits  of  which  are 
turned  towards  the  head.  Their  interior  surfaces,  which  rest 
on  the  oesophagus,  retain  the  impression  of  it  by  a  longitu-i 
dinal  furrow.  Their  length  is  0*33  metre,  and  their  breadth 
at  the  base  0*39.  The  figure  given  by  Perrault  represents 
them  of  an  donated  ovoid  form. 

The  lungs  of  lizards  are  only  two  elongated  bags,  0*40  in 
length,  and  0*11  in  their  greatest  thickness;  tne  interior 
sides  of  which  are  lined  with  small  reticular  camedus 
fibres  and  sanguiferous  vessels.  Those  of  crocodiles  difiei' 
by  the  size  of  the  membranous  leaves  with  which  they  are 
furnished,  and  which  form  as  it  were  several  small  walls^ 
It  is  a  vast  reticulation,  composed  of  a  quantity  of  meshes 
similar  to  those  whish  are  seen  in  the  second  stomach  of 
ruminating  animals.  Each  of  these  meshes  is  the  edge  and 
entrance  of  a  small  bag,  which  opens  into  a  second,  and 
sometimes  into  a  third.  They  are  composed  of  two  kinds  of 
fibres  :  the  first  circular,  ana  parallel  to  each  other;  the  se-* 
Gond  perpendicular,  which  transversely  intersect  the  former 
at  right  angles.  The  centre  of  each  pulmonary  bag,  en- 
tirely empty,  serves  in  some  measure  as  a  receptacle  for  the 
air.  The  cells  in  opening  become  filled  with  it.  They  then 
compress  it  by  shutting,  and  convey  it  to  the  blood,  as  we 
may  say,  without  the  concurrence  of  those  organs  which 
press  on  the  whole  pulmonary  mass.  They  repeat  this  play 
until  the  air  contained  in  the  whole  lune  is  vitiated.  The 
crocodile,  then,  is  not  forced  to  come  and  respire  at  the  sur- 
face of  the  water  till  after  a  certain  time  has  elapsed.  This 
structure  of  the  lun^,  which  makes  the  crocodile  deviate 
from  lizards,  brings  it  near  to  the  sea^^tortoise.  I  shall  have 
occasion  hereafter  to  remark,  that  this  is  not  the  only  rela* 
tion  which  it  has  to  these  animals. 

IV.  Of  the  Or  gems  of  Generation. 

These  organs  are  so  complex,  and  have  so  little  relation 
to  what  is  known  in  the  mammalia,  that  authors,  as  we  may 
say,  have  been  afraid  to  describe  them,  and  have  scarcely 
given  a  slight  sketch  of  them.  It  has  been  said  that  the 
crocodile  is  only  a  lizard  of  a  monstrous  size,  and  Linnaeut 
has  consequently  arranged  it  in  his  system  under  the  genua 
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lacerta.  What  I  have  already  said  of  the  configuration  of 
the  head  and  lungs  of  this  reptile  removes  it  no  doubt  from 
that  genus,  but  the  consideration  of  the  organs  of  generation 
will  obviate  all  uncertainty  in  regard  to  these  natural  relations. 
Most  lizardi,  like  serpents,  are  furnished  with  two  yards, 
situated  on  each  side  ot  the  anus.  Properly  speaking,  they 
are  only  two  cavernous  bodies,  formed  by  a  slight  cutaneous 
expansion,  and  terminated  by  two  cartilaginous  appendices. 
In  the  inside  of  them  are  found  two  glands,  which  pour 
forth  a  liquor  in  such  abundance,  that  it  has  given  rise  to 
mistakes  in  regard  to  its  nature,  and  made  it  be  consi- 
dered as  the  seminal  liquor.  These  yards  move  in  a  sheath 
formed  by  a  duplicature  of  the  skin  :  they  are  terminated 
behind  by  an  elongated  muscle,  always  inclosed  in  a  mem* 
branous  vagina,  which,  by  contracting,  forces  them  to  re<* 
enter. 

If  the  crocodile  retains  any  part  of  this  general  plan  of 
organization,  the  combination  is  quite  different.  It  has  only 
one  yard  lodged  at  the  anterior  part,  and  in  the  fold  of  a 
common  cloaca :  it  is  imperforated,  entirely  cartilaginous, 
and  terminated  by  a  kind  of  gland  0*03  in  length.  It  has 
two  glands  on  the  sides  of  the  anus,  from  which  oozes 
a  whitish  liquor  through  two  distinct  orifices  at  a  consider- 
able distance  from  each  other.  These  glands  produce  no 
protuberance,  and  yet  the  retractor  of  the  cavernous  bodies 
of  lizards  exists.  It  is  even  of  so  considerable  a  volume 
(0*40  in  length,  and  0*11  in  its  greatest  thickness),  that  it 
is  this  muscle  with  its  congenerate  that  swells  up  the  anterior 
part  of  the  tail,  so  that  it  cannot  be  distinguished  by  a  di- 
minution of  volume  from  the  rest  of  the  body.  This  innscle 
is  terminated  by  a  sharp  edge,  or  ridge,  where  it  is  articu- 
lated with  the  caudal  vertebrae,  and  by  a  free  and  round  edge 
on  the  opposite  side.  What  is  remarkable  besides  is,  that 
it  is  contained,  like  the  retractor  muscle  of  the  cavernous 
bodies,  in  a  proper  sheath  of  great  thickness,  and  of  a  carti- 
laginous nature.  This  sheath  is  continued  forwards  in  an 
aponeurosis,  which  spreads  and  is  inserted  oh  the  pelvis ; 
so  that,  as  the  uses  of  this  muscle  change  with  the  general 
system  of  organization,  they  are  confined  to  contributing^ 
merely  to  the  lateral  motion  of  the  tail. 

The  testicles  in  some  measure  approach  near  to  those  of 
fishes :  they  are  narrow  and  elongated.  They  are  observed 
a  little  above  and  before  the  kidneys. 

The  semen  is  conveyed  in  two  pretty  large  vessels,  con- 
tiguous, and  lodged  behind  the  common  cloaca.  Tbes^ 
vesicles  are  in  part  closed  by  a  cartilaginous  bag :  they  open 
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into  the  common  cloaca  by  six  or  seven  holes  on  each  side^ 
disposed  in  a  circular  manner  around  the  urinary  passage. 

V.  Of  the  Liver. 

The  liver  is  composed  of  two  unequal  lobes  :  one  of  them 
has  the  form  of  a  parallelopipcdon  (o*  14  metre  by  0*09) ;  the 
other  is  slender  and  more  elongated  (o*  1  g) .  This  viscus 
exhibited  a  very  remarkable  organization^  which  has  never 
yet  been  noticed  by  any  anatomist.  The  convex  surface  of 
each  lobe  is  covered  by  a  membrane^  which  is  the  aponeurosis 
of  a  muscle^  the  use  of  which  I  can  hardly  comprehend* 
This  muscle,  which  begins  at  the  posterior  and  inferior  edge 
of  each  lobe,  is  inserted  very  near  the  pelvis,  in  the  last  piece 
of  the  sternum ;  for  it  must  be  recollected,  that  the  latter  is 
prolonged  beyond  the  ribs,  and  terminates  in  a  large  piece 
articulated  with  the  bones  of  the  pelvis.  These  two  muscles, 
"which  have  not  yet  been  found  in  any  other  animal,  produce 
by  their  contraction  the  depression  of  the  liver,  and  thereby 
give  more  capacity  to  the  breast.  This  use  makes  them 
have  an  affinity  with  the  diaphragm  :  the  points  to  which 
they  are  attached  might  induce  a  belief  of  the  same  thing  ^. 
The  gall-bladder  is  ovoid,  a-OS  of  a  metre  by  0*03j  and  ad-» 
heres  to  the  right  lobe  of  the  liver. 

VI.  Of  the  other  Viscera. 

As  these  have  been  already  so  well*  described  by  most  of 
the  authors  before  mentioned,  I  shall  give  only  their  rela* 
tive  positions,  because  this  information  may  furnish  some 
useful  hints  for  determining  the  different  kinds  of  croco- 
diles. 

The  heart. — ^Its  height  is  0*07  metre,  its  base  0*05.  The 
right  auricle  is  larger  than  the  left. 

The  spleen. — Oval  elongated,  0*10  by  0*04.  On  the  in- 
ferior face  it  is  somewhat  concave  ;  and  on  the  uppdr  rises 
into  two  ridges,  one  of  which  is  very  small. 

The  kidneys  are  composed  of  papillae,  and  numerous  si-* 
nuosities  formed  by  a  collection  oi  glands,  0*  1 1  metre  by 
0-05t. 

I  had  not  resolved  to  publish  these  obser\'ations  till  after 
my  return  from  Egypt;  and  at  that  time,  notwithstanding 
the  learned  researches  of  several  of  my  colleagues,  they  had 
still  retained  all  their  novelty.  The  object  of  Cuvier  s  ex- 
cellent memoir  is  merely  to  establUh  the  real  differences  be- 

*  C.  Cuvier  observed  these  muscles  in  the  crocodile  of  Si.  Domingo. 
He  proposet  to  devcribt  them  at  more  length  in  bis  Comparodnte  Jbia* 
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tween  the  crocodiles  of  the  new  continent  and  those  of  the 
old ;  and  Daudin  *  has  endeavoured,  in  particular,  to  en- 
rich the  history,  of  the  crocodile  frooi  the  relations  of  tra- 
vellers before  unknown. 

Since  1  have  occasion  to  quote  the  latter  work,  I  must 
rectify  an  error  which  concerns  me,  and  which  C.  Daudin 
introduces  in  consequence  of  the  respect  which  he  is  pleased 
to  entertain  towards  me.  He  announces  that  ^^  I  attempted^ 
during  my  stay  in  Egypt,  to  tame  crocodiles  after  the  example 
of  the  antients,  and  that  my  attempts  were  not  crowned 
with  that  success  which  X  expected."  It  is  a  duty  which  I 
owe  to  truth,  to  assert  that  I  never  made  any  attempt  of  the 
kind. 

The  following  is  the  circumstance  that  gave  rise  to  this 
report,  which  was  indeed  circulated  at  the  tmie  of  our  tri- 
umphs. The  period  when  the  army  of  the  East  had  at  its 
head  a  chief  worthy  of  its  great  exploits,  the  English  sent  to 
combat  us  could  then  findnp  opportunity  of  gratifying  the 
desire  of  injuring  us  with  which  they  were  tormented.  Tired 
of  cruising  backwards  and  forwards  to  no  purpose,  they 
wished  to  amuse  themselves,  and  thought  they  could  reach 
us  with  very  feeble  weapons,  by  endeavouring  to  turn  into 
ridicule  the  principal  persons  in  the  army.  They  made  some. 
caricatures,  which  they  sent  to  England,  and  which  were 
thence  conveyed  to  France.  I  had  the  honour  of  attracting 
their  notice.  They  introduced  into  the  scene  several  croco- 
diles ;  and  this  epnemeron  production  gave  rise  to  the  mis- 
take to  which  I  allude. 

Explanation  of  the  Figures*     (Plate  III.) 

Fig.  1.  A  A,  the  lungs. 

B,  the  pericardium. 
C  C,  the  two  lobes  of  the  liver. 
Dy  the  diaphragmatic  muscles. 
£,  the  stomach. 

F,  the  intestinal  canal. 

G,  the  sternum  and  its  muscles  seen  interiorly. 
H,  the  same  organs  seen  exteriorly. 

Fig.  8.  The  cranium  of  the  crocodile  of  the  Nile.  Jt  is 
here  represented, 

1st,  To  give  an  idea  of  the  manner  in  which  the  croco- 
dile raises  its  upper  jaw  on  the  inferior. 

Sdly,  To  show  the  two  condyles  of  the  horns  of  the  tem- 
poral bone,  and  the  cavity  with  two  facets,  where  they  arc 
articulated. 

^  Traif/  de  Reptiles^  formioe  a  continuauon  of  th^  ¥(orks  of  Buffon. 
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3dly,  To  render  sensible  the  differences  which  exist  be-* 
tween  the  large  teeth  of  the  crocodile  of  the  Nile  and  those 
of  the  crocodile  of  St.  Domingo. 


XXIV,  Olservatimis  and  Experiments  on  the  Light  emitted 
Ly  rotten  IVoody  in  the  different  Kinds  of  Gas,  and  in 
lluidsn    By  C.  W.  Bockm an^  of  Carlsruhe, 

[Concluded  from  p.  »6.] 

Experiment  XVII. 

A  INTRODUCED  phosphorcsccnt  wood  under  the  receiver  of 
the  air-pump,  placed  a  bit  of  it  in  a  glass  filled  with  water, 
and  another  piece  on  a  dish  not  immersed  in  water.  When 
the  air  began  to  be  rarefied,  a  quantity  of  air  not  inconsider- 
able issued  from  the  wood.  The  light  of  the  wood  seemed 
to  be  somewhat  weaker  than  at  first,  and  proportionably  less 
than  that  of  a  piece  placed  without  the  receiver.  When  the 
quicksilver  in  the  barometer  connected  with  it  sunk  about 
four  lines,  on  there-admission  of  atmospheric  air  I  thought 
I  observed  a  considerable  increase  in  the  phosphorescence. 
The  piece  of  wood  immersed  in  water  was  entirely  pene- 
trated by  that  fluid :  it  therefore  fell  to  the  bottom,  but 
emitted  as  strong  a  lieht  as  at  first.  This  experiment  was 
several  times  repeated  with  the  same  result. 

Experiment  XVIII. 

Oval  glass  flasks,  capable  of  containing  five  cubic  inches, 
and  of  equal  thickness,  were  filled  \  some  with  oxygen  gas, 
some  witn  azotic  gas,  and  some  with  carbonic  acia  gas,  and 
well  stopped  with  corks,  to  which  were  afiixed  wires  sup- 
porting pieces  of  phosphorescent  wood*  I  then  introduced 
all  these  vessels  at  the  same  time  into  water  at  70^  of  Reau- 
mur. In  about  three-quarters  of  a  minute  the  lifht  in  the 
carbonic  acid  gas  perceptibly  decreased,  and  then  tnat  in  the 
azotic  gas ;  in  one  minute  and  a  half  it  appeared  weaker  in 
the  oxygen  gas ;  and  in  two  minutes  and  a  half  the  leas^ 
phosphorescence  was  not  to  be  observed  in  any  of  the  vessels/ 
It  could  not  aften^'ards  be  revived  in  any  of  the  pieces  of 
wood  by  any  means  whatever.  This  experiment  was  also 
repeatea  several  times  with  the  like  result. 

Experiment  XIX. 

Rotten  wood  emitted  light  in  spring  water,  in  boiled  water » 
and  in  distilled  water,  kept  in  a  close  vessel  till  the  experi- 
ment 
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ment  was  made  at  the  temperature  of  from  8  to  13®  of 
Reaumur,  the  same  as  in  common  air.  The  phospho- 
rescence did  not  become  weaker  till  the  end  of  several  hours, 
and  in  twenty-four  hours  it  completely  ceased.  It  could, 
however,  be  ui  part  revived  by  wrapping  up  the  pieces  of 
wood  in  filtering  paper  |  but  when  tne  water  had  the  tem- 
perature of  45°  the  light  was  speedily  extinguished,  and 
could  not  be  again  revived. 

Experiment  XX. 

Having  introduced  wood  strongly  phosphorescent  into 
sulphurous  acid,  nitrous  acid,  and  muriatic  acid,  the  light 
either  instantaneously  ceased  altogether,  or  in  one  or  two 
minutes,  and  could  not  be  again  revived  in  any  manner. 

Experiment  XXI. 

I  added  a  considerable  quantity  of  water  to  the  above  acids, 
in  such  a  manner  that  only  a  few  drops  of  acid  were  put 
into  a  cubic  inch  of  water.  The  light  of  the  rotten  wood 
decreased  in  three  minutes,  ceased  in  general  in  from  six  to 
ten  minutes,  and  was  not  again  visible  when  the  wood  was 
washed  with  water  in  the  atmospheric  air. 

Experiment  XXII. 

Rotten  wood  appeared  phosphorescent  in  muriate  of  am- 
monia, nitrate  of  potash,  common  salt,  and  tartaric  acid ; 
and  even  somewhat  stronger  in  the  second  and  third  solution 
than  in  atmospheric  air.  The  light  continued  longer  than 
in  common  spring  water. 

Experiment  XXI IT. 

The  phosphorescence  of  rotten  wood  continued  in  a  di- 
lute solution  of  carbonate  of  potash  as  well  as  in  li(^uid  am- 
monia two  or  three  minutes,  and  then  became  entirely  ex- 
tinct. In  linseed  oil  the  wood  appeared  phosphorescent 
without  any  diminution  eighteen  hours,  and  in  thirty  was 
entirely  extmguished. 

Experiment  XXIV. 

I  immersed  phosphorescent  wood  in  spirit  of  wine,  and 
found  that  it  was  extinguished  in  ifrom  four  to  eight  minutes. 
In  sulphuric  ether  the  light  strongly  decreased  after  twenty 
minutes,  and  in  a  short  time  entirely  disappeared.  It  could 
not  be  again  revived  by  the  common  mode  of  treatment. 

If  these  experiments,  which  I  was  not  able  to  carry  any 
further  for  wantof  phosphorescent  wood,  be  compared  with 
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the  experiments  of  other  observers,  the  following  differences 
\viil  be  found  i 

1st,  According  to  the  above  experiments,  rotten  wood 
does  not  emit  so  remarkably  clear  a  light  in  oxygen  sras  as 
Spallanzani  observed.  The  light  also  was  not  so  speediW  ex- 
tinguished, that  is,  in  scarcely  a  minute,  as  found  byTych- 
«en.  And  as  my  observations  perfectly  coincide  with  the 
experiments  of  Humboldt  and  Gartner,  Spallanzani's  and 
Tychsen's  observations,  which  I  will  not  venture  to  doubt, 
must  have  been  attended  with  peculiar  circumstances. 

2dly,  In  regard  to  the  diminution  of  the  volume  of  gas, 
M.  Gartner  found  it  once  in  oxygen  gas  two-thirds  of  the 
\vhole.  According  to  my  experiments,  however,  it  was  al- 
ways much  less. 

3dly,  The  residuum  of  the  oxygen  gas,  in  which  the  rotten 
wood  had  ceased  to  be  luminous,  was  found  by  Gartner,  on 
being  subjected  to  prooi^  of  svich  a  nature  that  one  measure 
of  it  mixed  with  a  sufficient  quantity  of  nitrous  gas  gave 
a  diminution  of  207°.  I  however  found  the  diminution  of 
the  residuum  in  a  bell  glass  to  be  1 20^,  and  that  in  another 
only  21°,  though  our  oxvgen  gas  was  prepared  from  the  same 
material,  namely,  oxide  of  manganese,  and  of  a  quali^ 
equally  ^ood.  This  difference,  perhaps,  was  owing  to  a  diN 
ference  m  the  size  of  the  vessels  employed,  and  even  in  the 
rotten  wood. 

4thly,  The   sudden  extinction  of  phosphorescent  wood  ' 
observed  by  M.  Humboldt  in  carbonic  acid  gas  purified  by 
means  of  phosphorus,  I  did  not  obser\e  in  exceedingly  pure 
gas  treated  in  the  same  manner. 

5thly,  M.  Humboldt  observed  the  same  sudden  extinction 
in  azotic  gas  which  had  been  freed  by  means  of  phos- 
phorus from  any  oxygen  it  might  contain.  But  this  I  wa$ 
never  able  to  observe,  either  in  azotic  gas  as  pure  as  possible, 
or  in  the  same  gas  exposed  to  the  contact  of  phosphorus. 

6thly,  In  these  experiments  I  did  not  pay  very  great  at- 
tention to  the  absorption  which  might  take  place  of  the  dif- 
ferent kinds  of  gas,  because  in  researches  of  this  kind  in 
regard  to  rotten  wood  no  accurate  results  can  be  obtained  • 
I  however,  in  general,  observed  no  diminution  in  the  azotic 
gas;  which,  on  the  other  hand,  according  to  Tychsen's  ob- 
servations, was  greater  than  that  experienced  by  oxygen  gas 
prepared  from  saltpetre. 

7thly,  M.  Humboldt  found  that  rotten  wood  was  lu- 
minous only  for  a  very  short  time  in  oil  j  whereas  Carra- 
dori's  experiments  ana  mine  show  the  contrary. 

8thly,  According  to  M,  Gartner,  a  piece  of  rotten  wood 
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continued  luminous  in  hydrogen  ^as  in  which  another  piece 
had  emitted  light^  a  much  shorter  time  than  in  gas  which  h^ 
not  been  before  used.  I  do  not  remember  to  hav«  ever  found 
any  remark  of  this  kind  in  the  works  of  others  ;  and  as  I 
paid  particular  attention  to  this  point,  in  regard  to  every  other 
kind  of  gas,  I  did  not  find  Gartner's  observation  confirmed. 
A  great  part  of  these  variations,  however,  are  probably  ow- 
ing to  this  circumstance,  that  the  wood  employed  was  not 
of  the  same  kind,  and  had  not  the  same  degree  of  rotten- 
ness and  moisture.  All  our  experiments,  however,  coincide 
as  much  as  could  be  expected  from  the  use  of  a  substance 
such  as  phosphorescent  wood.  /    . 

If  we  still  further  compare  the  phaenomena  of  rotten  wood 
with  those  of  phosphorus,  the  following  differences  will  be 
obsen'ed  between  these  substances : 

Phosphorescent  Wbod^ 

1st,  Is  luminous  in  oxygen  gas  at  low  temperatures. 

Sdly,  It  is  phosphorescent  in  all  non-respirable  gases,  at 
least  a  short  time,  and  in  several  of  them  in  a  pretty  conti- 
nued manner ;  as  in  phosphorized  oxygen  ga^;^  and  phospho- 
rized  azotic  gas. 

3dly,  In  muriatic  acid  gas  its  light  is  soon  extinguished. 

4thly,  Its  phosphorescence  in  rarefied  air  is  weaker. 

5thly,  It  emits  light  in  a  Torricellian  vacuum^  accordix^ 
to  the  testimony  of  Carradori. 

6thly,  Its  light  becomes  extinct  both  in  oxygen  gas  and 
in  other  gases  when  heated. 

7thly,  By  the  process  of  its  phosphorescence  in  oxygen 
gas  carbonic  acid  gas  is  produced. 

8thly,  The  phosphorescence  of  rotten  wood  can  be  ex- 
tinguished several  times  successively  in  the  non-respirable 
gases,  \yhether  they  contain  oxygen  gas  or  not,  without  the 
property  of  the  gas  to  maintain  the  phosphorescence  of  a  new 
piece  of  wood  introduced  into  it  being  perceptibly  lessened. 

gthly.  Moisture  promotes  the  phosphorescence  of  rotten 
wood,  and  is  essentially  necess^  for  that  purpose. 

lOthly,  Rotten  wood  emits  light  also  under  water,  in  oil 
and  in  other  liquids.  Its  splendour  in  some  of  them  is  even 
heightened. 

KunheVs  Phosphorus. 

1st,  It  becomes  luminous  in  oxygen  gas  only  at  a  tem- 
perature of  about  1 6 '  to  22^  of  Reaumur. 

Sdly,  Of  all  the  non-respirable  gases  as  pure  as  possible,  it 

K3  is 


150  On  the  Light  emitted  ly  rotten  JFbod 

is  luminous  only  in  azotic  gas^  oxidated  azotic  gas,  and 
muriatic  acid  gas. 

3dly,  In  muriatic  acid  gas  it  inflames  immediately  of  itself, 
and  burns  with  great  brightness. 

4thly,  The  light  of  phosphorus  is  stronger  in  rarefied  air. 

5thly,  It  emits  no  liffht  m  vacuo. 

6thly,  On  being  subjected  to  heat,  it  inflames  and  bums 
with  rapidity  in  oxygen  gas;  and  in  the  non-respirable 
gases,  not  pure,  its  light  is  stronger. 

7thly,  By  its  phosphorescence  m  oxygen  gas  no  carbonic 
acid  is  formed. 

8thly,  When  artificial  phosphorus  has  emitted  light  in  the 
non-respirable  gases  not  perfectly  freed  froiyi  oxygen  gas, 
■a  fresh  piece  of  phosphorus  does  not  become  lummous  in 
them  :  azotic  gas,  however,  is  an  exception,  in  which,  after 
being  purified,  phosphorus  becomes  luminous  for  some  time. 

Qmly,  Moisture  and  wet  are  impediments  to  its  being  lu- 
minous. 

lOthly,  Fluids  are  altogether  contrary  to  the  luminous  pro- 
perty of  artificial  phosphorus. 

Pnosphorescent  wood,  therefore,  differs  essentially  firom 
artificial  phosphorus  by  the  conditions  requisite  for  its  being 
luminous ;  and  therefore  the  assertion  of  Spallanzani,  that 
the  greatest  analogy  exists  between  the  luminous  pheno- 
mena of  these  two  substances  must  lose  some  of  its  weight. 

If  I  mistake  not,  the  following  probable  conclusions  may 
be  deduced  from  the  above  experiments  :  that  the  extinction 
of  the  light  of  rotten  wood  m  different  mediums  does  not 
so  immediately  arise  from  a  want  of  oxygen  gas  as  from 
some  change  which  the  wood  itself  has  experienced.*  For 
even  if,  according  to  the  opinion  of  Humboldt,  Spallanzar^i, 
and  other  philosophers,  the  oxygen  gas  concealed  in  diffe- 
rent mediums  be  the  immediate  cause  of  its  phosphores- 
cence, in  several  experiments  where  rotten  wood  was  im* 
mersed  in  different  mediums  I  must  have  observed  no  light : 
at  any  rate,  the  phosphorescence  must  always  have  been 
weaker,  and  fresn  wood  repeatedly  introduced  would  no 
longer  have  been  luminous  in  it;  wnich  is  contrary  to  what 
I  experienced. 

Besides,  how  difficult  would  it  be  to  prove,  with  any  de- 
gree of  probability,  that  the  undiminished  phosphorescence 
of  wood,  which  is  observed  in  distilled  water  and  in  oil, 
arises  from  a  small  quantity  of  oxygen  gas  in  tliesc  fluids  ? 
And  is  the  luminous  wood,  placed  m  these  fluids,  capable 
of  decomposing  oxygen  gas  with  which  it  is  so  little  in  con- 
tact. 
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tact^  and  whicb^  as  a  component  part  in  atmospheric  air^ 
must  adhere  to  the  azotic  gas,  and  which  is  also  in  com* 
bination  with  the  fluids  themselves  ?  Is  artificial  phosphorus, 
which  in  all  probability  has  a  greater  afHnity  for  oxygen 
than  luminous  wood,  aole  to  decompose  the  oxygen  gas  in 
water  ?  May  not  its  being  oxidated  under  water  arise  rather 
from  the  slow  decomposition  of  the  water  itself,  than  from 
the  decomposition  of  the  gasiform  oxygen  contained  in  it } 
If  otherwise,  phosphorus  would  be  as  luminous  in  water  as 
wood ;  which,  in  the  course  of  my  numerous  experiments, 
I  did  not  find  to  be  the  case,  though  I  had  often  in  my  hand 
flasks  which  contained  half  a  pound  of  partly  fresh  melted 
and  partly  weak  and  strongly  oxidated  pieces  of  phospho* 
rus :  and  in  regard  to  the  luminous  stars,  which  Messrs. 
Scherer  and  Jager.have  described,  and  which  I  observed  in 
boiling  water  in  which  phosphorus  was  put,  I  consider  them 
to  have  been  fine  phosphoric  particles  which  emitted  light 
in  the  small  adr  bubbles  separated  by  means  of  the  heat  from 
the  water.  I  observed  also  in  the  dark,  on  opening  the  above 
flasks,  in  which  phosphorus  had  remained  for  some  months^ 
luminous  vapours  often  arise  from  them.  This  luminous 
appearance,  however,  did  not  take  place  in  water  free  from 
the  contact  of  atmospheric  air.  It  appears  to  me  also,  in 
consequence  of  several  experiments,  made  with  great  carc^ 
on  the  quantity  of  oxygen  gas  decon^)osed  during  the  com* 
bustion  of  phosphorus  m  atmospheric  air,  or  in  non-respira-: 
ble  gases  in  which  a  certain  quantity  of  oxygen  gas  is  mixed, 
possible  to  determine,  in  a  certain  degree,  from  the  known 
quantity  of  the  surface  of  the  phosphorus,  from  the  dura- 
tion of  the  light  and  its  intensity,  how  much  oxygen  gas  is 
actually  decomposed ;  and  if  this  idea  is  not  entirely  ground-r 
less,  it  appears  to  me  very  improbable,  that  in  the  interstices 
of  distilled  water  as  much  gaseous  oxygen  exists  as  is  sufii-r 
cient  to  account  for  the  phosphorescence  of  rotten  wood  in 
it,  according  to  the  conjecture  of  M,  Humboldt ;  and  there- 
ibre  it  appears  to  me  more  probable  that  wood,  to  produce 
its  phosphorescence,  is  in  no  immediate  need  of  oxygen. 
I  was  induced,  by  some  expressions  of  M.  Humboldt,  to 
enlarge  more  on  this  point  than  I  otherwise  should  have 
done. 

I  am  not  much  inclined  to  believe  that  wood,  as  a  lumi- 
nous substance,  produces  the  observed  diminution  of  oxy- 
gen gas.  According  to  my  opinion  this  is  occasioned  much 
more  by  the  degree  of  the  rottemiess,  as  during  all  processes 
of  fermentation  and  putrefaction  the  above  gas  is  decom- 
posed*    M.  Humboldt  does  not  appear  to  me  to  hav^ 
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adopted  a  proper  method,  when,  in  some  of  his  processes, 
he  destroyed  the  phosphorescence  by  sudden  heatine?  in 
order  that,  by  comparing  it  with  that  of  other  wood  not 
treated  in  the  same  manner,  he  might  observe  whether  it 
^ects  the  diminution  of  the  gas  as  a  luminous  or  as  a  pu- 
trescent substance.  For  it  appears  to  me  very  probable,  that 
by  such  a  violent  exaltation  of  temperature,  besides  the  phos- 
phorescence, the  previous  degree  of  putridity  is  changed,  and 
consequently  that  this  wood  can  neither  decompose  nor  ab- 
sorb any  more  oxygen  gas. 

This  alteration  of  phosphorescent  wood,  by  means  of 
which  its  light  is  more  or  less  speedily  checked  by  certain 
mediums,  appears  to  me,  with  some  probability,  to  depend 
on  the  circumstance  whether  they  are  calculated  more  ot 
less  to  check  the  putridity,  or,  on  the  contrary,  to  promote 
it.  The  putridity,  therefore,  and  the  phosphorescence  con- 
tiected  with  it,  must  continue  not  only  in  oxygen  gas  but 
klso  in  atmospheric  air,  and  in  weak  solutions  of  muriate 
of  soda  and  nitrate  of  potash.  Like  tlie  phosphorescence  of 
wood,  it  18  more  or  lesi  checked  by  want  of  oxygen  gas,  anti 
consequently  in  all  the  non-respirable  gases,  and  particu- 
larly in  nitrous  gas,  and  in  carbonic  acid  gas  on  account  of 
its  peculiar  property  of  opposing  putridity;  also  by  ex- 
posure to  heat,  on  account  of  the  desiccation  connected 
with  it;  by  concentrated  or  diluted  acids;  by  tartarous 
acid,  &c.  The  latter  acts,  perhaps,  so  fer  as  it  speedily  at- 
tracts the  water,  and  therefore  desiccates  the  rotten  wood. 
But  whether  sulphurized  hydrogen  gas,  ammoniacal  gas, 
muriatic  acid  gas,  which  are  all  speedily  miscible  with  water, 
exercise  a  prejudicial  action  on  luminous  wood  by  absorbing 
its  moisture  and  acting  in  the  same  manner  as  fluid  ammo- 
nia or  acids ;  or  whether,  by  means  of  a  peculiar  antipu- 
trescent  property,  they  extinguish  the  phosphorescence  so 
speedily,  I  will  not  venture  to  determine. 

In  a  word,  this  theory  harmonizes  pretty  accurately  with 
the  well  known  experiments  on  phosphorescence,  which 
continues  in  mediums  that  promote  putridity,  and  is  inter- 
rupted by  fluids  that  oppose  it.  Accordi|ng  to  the  above- 
mentioned  opinion  of  Carradofi,  this  philosopher  seems  to 
have  considered  such  action  as  possiole,  but  he  does  not 
assign  any  cau^. 

Trie  following  observations  of  M.  Humboldt,  which  he 
wrote  however  for  a  totally  different  object,  I  found  so  ap- 
plicable, with  a  few  variations  which  may  be  easily  maae, 
to  the  conjectures  I  have  expressed  on  the  luminous  appear- 
ance of  rotten  wood^  which  continues  in  some  mediumt 
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and  in  otiiers  is  weakened  or  completely  checked,  that  I 
consider  it  as  my  duty  here  to  insert  them ;  for  coineidenbe 
with  the  unprejudiced  opinion  of  a  great  man  is  always  ad- 
vantageous to  a  writer,  and  when  thrown  into  the  scale 
adds  no  small  weight  to  an  assertion.  M.  Humboldt  says^ 
"  When  the  equilibrium  between  the  component  parts  of 
organized  matter  is  destroyed,  and  the  important  chemical 
process  of  putrefaction  begins,  it  is  variously  modified  by 
the  temperature  and  nature  of  the  surroundmg  mediums. 
Every  rermeAtinn;  substance,  therefore,  changes  every  mo- 
ment the  state  ot  its  mixture ;  and  as  its  natural  phospho- 
Jrescence  depends  on  this  change  of  mixture,  every  thing 
that  relates  to  the  one  must  increase  or  destroy  the  other. 
There  are  two  conditions,  therefore,  under  which  rbtteii 
wood  is  extinguished,  one  of  which  has  an  immediate  and 
the  other  a  mediate  action.  The  first  is  only  oxygen  gas; 
the  other,  heat,  oil,  acids,  alcohol,  &c.  Decomposition 
with  the  disengagement  of  light  ceases  until  a  new  acces- 
sion of  oxygen  gas.  But  the  putrescent  substance  in  con- 
tact with  oxygen  gas  is  brought  to  a  new  state  of  mixture 
by  elevation  of  temperature,  and  quits  its  former  state  of 
putridity,  which  is  an  essential  condition  of  the  disengage- 
ment of  liffht." 

If  the  determinate  degree  of  putridity  is  totally  changed 
br  destrojred  by  certain  mediums,  the  extinguished  light  of 
the  wood  cannot  be  again  revived ;  bnt  if  these  fluids  havt 
Exercised  on  the  wood  only  a  weak  r.ction  and  for  a  short 
lime,  and  if  the  degree  of  the  putridity  be  therefore  only 
as  it  were  superficial,  the  pho'^phorescence  in  this  case  may 
be  again  revived  and  strengthened  by  means  that  promote 
putridity,  and  consequently  oy  moistening,  exposure  to  at- 
mospheric air,  &c. 

I,  however,  freely  confess  that  it  still  appears  to  me  diflS- 
cult  to  explain,  rn  a  definitive  manner,  how  wood  in  this 
phosphorescent  state  is  decomposed,  and  what  its  luminous 
appearance  really  is.  1  have  however  formed  several  idea% 
on  this  subject,  but  they  do  not  appear  to  me  to  be  yet  fit  tb 
be  laid  before  the  public.  Nor  will  I  venture  to  dcterminfe 
'how  near  the  truth  the  opinions'  of  Spallaiizani,  Carradori, 
'Humboldt,  and  Gartner,  approach.  I  am  inclined  to 
think  that  time  and  experience  are  still  necessary  to  bring 
Ihem  to  maturity.  This  much,  however,  is  certain,  that  to 
produce  such  phosphorescence  several  particular  circum- 
stances are  nccessarv,  othen-vise  this  phaenomenon  would 
occur  much  oftener  m  nature. 

XXV-  Can' 
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XXV.  Conjectural  Observations  on  the  Mammoth.    By, 

G.  J.  Wright^  Esq,* 

JL  he  direct  or  indirect  benefit  of  mankind  is  universally 
allowed  as  the  end  of  the  creation  of  those  various  classes 
of  animated  beings  which  inhabit  our  globe.  Among  these 
some  appear  to  be  less  entitled  to  arrangement  under  this 
axiom  than  others ;  or^  in  other  words^  the  benefits  to  be 
derived  from  a  certain  class  may  appear  more  than  counter- 
balanced by  the  evils  incurred  by  their  ravages :  but^  happily 
for  us^  the  disproportionate  increase  of  the  various  species 
of  such,  and  particularly  of  the  more  destructive^  is  in  a 
great  measure  prevented,  not  only  by  the  indiscriminating 
rapacity  of  animals  whose  superiority  of  rank  carries  certain 
destruction  wherever  they  haunt,  but  also  by  that  wise  pro- 
vision of  nature,  which,  the  more  effectually  to  curtail  the 
diffusion  of  destructive  animals,  implants  in  other  orders  a 
peculiar  specific  and  native  antipathy,  prompting  them  to 
unceasing  warfare  against  such  their  appointed  prey,  whose 
undue  increase,  if  not  by  some  appropriate  metnod  pre- 
vented, would  in  process  of  time  probably  depopulate  the 
world. 

As  then  (for  reasons  which  it  is  not  our  province  to  ana- 
lyse) mankind  are  exposed  to  the  ravages  of  such  destruc- 
tive beings,  we  must  necessarily  allow  that  class  as  most  to 
be  dreaded,  against  which  we  are  acquainted  with  no  effec- 
tual means  oi  opposition  from  other  animals,  not  except- 
ing even  man,  who,  though  placed  in  the  world  as  the  lord 
of  the  creation,  unassisted  by  those  skilful  manipulations 
in  the  arts  by  means  of  whicn  he  ranges  unhurt  amidst  a 
thousand  dangers,  actually  becomes  the  prey  of  tribes  over 
which  he  is  destined  to  rule.  ' 

If  the  above  precautions  are  necessary  in  an  sra  when  the 
greater  part  ot  the  globe  is  replete  with  inhabitants,  how 
much  more  requisite  in  the  earlier  ages,  when,  population 
being  at  a  low  ebb,  the  continuance  of  the  human  race  in 
far  separated  climes  may  have  hinged  on  the  preservation  of 
a  few,  and  that  at  a  tune  when  these  scattered  individuals 
were  unfurnished  with  the  implements  of  security  of  which 
modem  improvements  have  put  us  in  possession ! 

And  can  we  suppose  for  a  moment,  that  while  the  in- 
crease of  less  hurtnil  creatures  is  limited  by  various  means, 
the  disproportionate  extension  of  a  class  against  which  nci«- 

f  Communicated  by  the  Author. 
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ther  brutal  ferocity  nor  human  skill  can  avail,  should  be 
left  overlooked,  and  not  provided  against  ?  I  say,  if  we  as- 
sent to  such  a  supposition,  we  form  a  chasm  in  zoological 
ceconomy  which  the  wisdom  of  nature  throughout  her  va* 
rious  analogies  stamps  as  unwarrantable. 

So  important  a  cjuery,  one  would  iniacine,  would  scarcely 
have  been  left  undiscussed,  as  applicable  to  so  formidable  a 
race  of  beings  as  the  serpent  tribe,  against  whose  undue  in* 
crease*,  however  desirable,  no  eflfectual  biar  seems  to  be 
provided,  no  means  of  evasion  successful,  and  against  which 
the  opposition  of  other  animals  is  attempted  but  to  their 
certain  fatality. 

In  the  primitive  ages  of  the  world,  when  the  paucity  of 
mankind  must  have  allowed  of  the  unlimited  extension  of 
all  the  classes  of  inferior  beings  f,  the  tribes  of  the  serpent 
kind,  if  no  natural  means  of  opposition  from  other  animals 
were  ilimished,  must  have  increased  to  an  incalculable  de* 
gree  both  in  numbers  and  size.  Combining  in  themselves 
at  once  insatiable  rapacity  with  incredible  abstinence,  their 
age  and  growth  apparently  unlimited,  their  amphibious  na- 
ture allowing  an  extension  of  their  ravages  to  the  inhabit- 
ants of  the  watery  element  as  well  as  those  of  the  land,  and 
at  the  same  time  suflTering  them  alike  to  evade  the  prema- 
ture view  of  their  prey ;  with  such  noxious  qualities  they 
hold  a  scale  in  the  creation  perhaps  not  less  formidable  than 
would  appear  the  combinea  disadvantages  of  all  other  fero- 
cious bemgs.  Nor  can  we  suppose  that  th^  general  deluge, 
which  at  once  destroyed  the  several  tribes  or  land  animals, 
at  all  diminished  the  numbers  of  the  serpent  kind.  We  have 
no  reason  to  conclude  that  amphibious  animals  were  in- 
cluded in  the  ark  any  more  than  fish ;  and  although  na- 
turalists agree  that  the  largest  species  of  serpents  are  most 
frequently  found  in  fresh  water,  yet  it  does  not  follow  that 
so  weak  a  saline  solution  as  the  mixture  of  the  rain  with 
the  waters  of  the  ocean,  which  together  composed  the  wa- 
ters of  the  deluge,  should  prove  disagreeable  to  them  :  it  is 
true,  some  suppose  the  sea  to  have  been  more  saturated  witli 
saline  matter  m  the  primitive  ages  than  since  {,  on  account 

*  The  smaller  species  casually  become  a  prey  to  carnivorous  birds  and 
animals. 

t  The  Indian  missionaries  reported  that  vast  tracts  of  that  country 
ha4  long  been  uninhabitable  by  reason  of  the  increase  of  the  brute  crea- 
tion, so  that  whatever  man  cultivated  for  the  support  of  life  was  de- 
stroyed without  possibility  of    prevention. — Encyclop,  Briton,   vol*  ▼. 

P-  743- 
{  Kirwan's  Geological  Essayti  p.  377. 
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of  the  subsequent  ffiixture  of  the  quantity  of  r^n  which  fell 
during  the  awful  crisis  alluded  to :  but  I  am  far  from  adopt- 
ing that  opinion,  although  it  would  not  militate  agsunst  the 
supposition  above  hazarded ;  for^  if  a  class  of  creatures  not 
included  in  the  ark  escaped  the  ravages  of  the  deluge,  it  fol« 
lows  that,  if  the  same  are  still  in  existence,  the  waters  which 
composed  the  deluge,  whether  saline  or  not,  did  not  prove 
deleterious  to  them  ♦• 

*  The  salubrity  of  water  not  depending  on  its  containing  salt,  but  on 
its  continual  agitation,  my  own  opinion  is,  that  the  sea  was  scarce  at  all 
saline  before  the  deluge ;  and  as  it  is  necessary  we  should  find  some  source 
far  the  saline  matter  therein  contained,  which  the  supposition  of  its  rise 
from  saline  springs  running  into  it,  or  mines  of  salt  under  its  bed,  is  found 
inadequate  to,  so  I  imaf>ine  that  the  origin  of  the  formation  of  muriatic 
acid  (which  combined  with  the  alkaline  and  earthy  matters  at  the  bottom 
.of  the  ocean  forms  the  several  marine^alts  contained  in  the  same)  is  due 
to  the  putrefaction  of  the  various  animals  floacing  in  the  ocean  :  but  of 
this  we  must  remain  ignorant  till  experiment  shall  develop  the  actual  ele- 
ments of  this  acid  so  peculiar  to  marine  situations :  it  is  Certain  that 
wherever  the  external  agents  are  most  favourable  to  the  putrefying  pro- 
cess, there  the  sea  is  most  salt ;  and  this,  as  I  think,  depending  conjointly 
on  the  greater  evaporation  which  must  needs  happen  wherever  the  tem- 
perature, as  in  hot  climates,  is  most  favourable  to  this  process,  together 
with  the  more  speedy  putrcfaaion  of  all  animal  and  vegetable  matters  in 
equatorial  latitudes.  The  deluge,  in  an  indiirect  manner,  was  certainly 
4i  means  of  destruction  of  myriads  of  shell-fish,  which,  imbedded  in  the 
mire  covering  the  surface  of  the  earth,  were  by  the  induration  of  the 
same  completely  hemmed  in  on  every  side,  forming  extensive  beds  of  that 
mixture  of  shells  and  earthy  matters  so  frequently  met  with :  but  fish 
'  provided  with  fins  to  rise  to  the  surface  of  the  water,  as  also  all  that  have 
the  faculty  of  swimming,  could  not  be  included  in  this  general  destruc- 
tion :  hence  the  tribes  of  serpents  and  water-snakes  would  not  be  dimi- 
nished by  the  waters  of  the  deluge ;  which  implies  a  still  further  necessity 
of  some  effectual  means  of  their  diminution ;  otherwife  their  numbers 
would  present  a  most  formidable  obstacle  to  the  new  peopling  of  the  earth 
after  the  deluge.  With  rcgnrd  to  fresh-  and  salt-water  fish,  though  the 
former  could  not  perhaps  endure  for  a  length  of  time  so  concentrated  a 
saline  solution  as  is  our  present  ocean,  yet  we  may  reasonably  conclude 
that  both  classes  could  exist  in,  and  become  naturalized  to,  a  slightly  sa- 
turated mixture,  as  must  of  necessity  have  been  the  waters  which  com-  , 
posed  the  general  deluge. 

In  conformity  with  the  above  theory  I  consider  the  origin  of  sea  salt 
to  be  in  the  sub-aqueous  putrefaction  of  animal  matters,  es()ecially  during 
the  decline  of  the  deluge  ;  and  so  far  from  the  ocean  being  supplied  from 
mines  and  springs  of  sale,  1  imagine  the  foimer  to  be  merely  the  product 
of  filtration,  during  the  very  gradual  subsidt- nee  of  the  waters  of  the  de« 
luge  into  immense  cavities,  (which  must  needs  have  been  found  by  the 
falling  in  of  vast  masses  of  earth,  whose  support  worn  down  by  the  soft- 
ening quality  of  the  water  no /longer  could  resist  the  incumbent  weight,) 
and  that  of  the  latter  to  arise  of  course  from  currents  of  fresh  water, 
which,  occasionally  in  wearing  themselves  an  outlet,  find  a  passage  through 
these  same  primitive  depositions  of  sea  lalt* 
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If  then  the  diflproportionate  exteosion  of  the  serpent  kind 
is  not  provided  against  by  any  known  means,  and  we  allow 
as  we  do  the  superior  necessity  of  some  efFectual  restrsunt 
to  the  same^  it  behoves  us  to  attempt  to  define  the  probable 
structure  and  habits  of  the  animal  which  should  be  best  able 
to  quell  this  class  of  reptiles^  not  less  prolific  in  themselves 
than  they  are  obnoxious  to  all  other  creatures. 

Such  an  one  I  presume  to  be  the  mammoth^  whose  stu* 
pendous  appearance  gives  great  air  of  probability  that  he  is 
destined  to  oppose  a  class  of  beings  unconqueraole  by  other 
means.  His  allowed  amphibious  nature  renders  him  a  fit 
opponent  to  the  serpent  tribe :  the  position  and  form  of  his 
ribs^  so  well  adapted  to  resist  external  pressure^  render  him 
calculated  to  oppose  this  class  of  reptiles,  whose  efforts  to 
vanquish  their  prey  are  confined  to  attempts  to  entwine  the 
same^  and  crusn,  as  they  do  by  their  convulsive  writhings. 
the  bodies  of  the  largest  animals  we  are  at  present  ac<^uaintea 
with.  Nor  can  this  strength,  indicated  in  the  position  and 
structure  of  the  ribs  of  the  mammoth,  be  supposed  to  be 
for  fitting  him  for  resisting  the  pressure  of  water  merely^ 
since  many  of  the  tribes  of  fishes  which  visit  the  deepest 
parts  of  the  ocean  are  unprovided  with  a  similar  barrier  * 
for  that  purpose ;  at  the  same  time  that  most  of  such  as  are 
fiimished  with  ribs  have  them  barely  more  than  cartilage. 

The  tusks  of  the  mammoth  are  admirably  situated  for 
tearing  up  bushes  and  digging  in  morasses,  the  better  to 
dislodge  nis  prey,  the  which  if  of  shell-fish,  as  has  been 
suspected  f,  would  doubtless  exhibit  his  teeth  more  abraded 
than  they  appear  to  be ;  nor  is  there  in  our  present  suppo- 
sition concerning  his  diet  any  necessity  for  Canine  teetb^ 
the  absence  of  which  in  the  mammoth  gives  great  counter 
nance  to  the  idea  that  his  food  has  been  of  a  more  soft  con-* 
sistence  than  the  muscular  flesh  of  land  animals :  the  short- 
ness of  the  neck  would  appear  a  wise  provision  in  the  case 

*  Many  fish  are  without  ribs ;  such  are  rays,  sharks,  pipe-fish,  sun- 
fish,  porcvpine-fish,  lump-fish,  &c.  &c. — Cuvier,  Comp.  Anatomy. 

t  Several  reasons  lead  me  to  object  to  the  idea  of  6 sh  being  the  ordinary 
food  of  the  mammoth.  Both  shell  and  flat  fish  inhabiting  solely  th« 
water,  the  animal  which  might  be  designed  to  feed  on  such  diet  would 
doubtless  be  an  aquatic  and  not  an  amphibious  animal.  In  the  class  of 
amphibia  it  is  observable,  that  according  as  either  the  water  or  the  land 
is  most  genial  to  the  habits  of  any  one  species  of  these,  so-does  their 
structure  more  or  less  verge  toward  that  or  the  fishy  tribe,  and  the  con- 
trary. It  therefore  reasonably  follows,  that  the  anatomical  structure  of 
the  mammoth,  if  destined  to  ^ive  on  fish,  and  of  course  in  the  water» 
should  approach  more  nearly  to  other  of  the  aquatic  class  than  its  skeleton 
appears  to  do. 

of 
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of  its  combating  with  the  larger  serpents,  as  the  neck  ap* 
pears  the  only  portion  vulnerable  in  the  mammoth  by  the 
writhinss  of  those  reptiles,  which  if  perhaps  not  well  de- 
fended by  the  tusks  of  the  former,  might  endanger  its  stran«* 
gulation :  the  prominent  ridgy  back,  and  allowance  of  con* 
siderable  motion  on  the  part  of  the  head,  would  certainly 
be  £stvourabIe  circumstances  when  viewed  in  the  present 
light.  Whether  the  bide  of  the  mammoth  may  or  may 
not  have  been  susceptible  of  being  pierced  by  the  teeth  of 
serpents  I  will  not  pretend  to  conjecture ;  but  if  it  were  so, 
it  is  to  be  recollected  that  the  bite  of  venomous  serpents  is 
dangerous  in  proportion  as  the  animal  bitten  is  more  or  less 
of  a  hot-blooded  temperament*:  hence  the  amphibious 
nature,  together  with  the  food  of  the  mammoth,  rendering 
him  a  cold-blooded  animal,  fits  him  still  better  as  the  op- 
ponent of  the  serpent  tribe.  Tis  most  probable,  that  as  the 
quickness  of  sight  in  serpents  is  even  proverbial,  the  enemy 
of  these  formidable  reptiles  would  be  endowed  with  equal 
perfection  in  some  other  organ  the  better  to  search  them  out : 
perhaps  the  notorious  odour  of  the  majority  of  serpents  will 
warrant  us  in  concluding  thait  the  organs  of  smell  would 
be  destined  for  that  purpose.  As  a  serpent  when  desirous 
of  evading  the  view  of  its  natural  enemy  would  most  pro- 
bably retreat  to  the  neighbouring  swamps,  burying  himself 
with  all  possible  speed  therein,  so  the  latter  should  be  ca- 

Eble  of  exerting  a  considerable  degree  of  activity  for  at 
LSt  a  short  space  of  time;  and  in  this  respect  also  the 
mammoth  well  corresponds. 

With  regard  to  the  strength  of  the  opponent  of  this 
tribe  of  deleterious  creatures,  we  must  at  once  see  the  pro- 
priety of  it ;  but  referring  to  his  bulk,  it  certainly  appears 
not  so  immediately  necessary,  were  it  not  that,  upon  more 
mature  consideration,  it  seems  requisite  that  this  opponent 
of  the  serpent  kind  should  feed  on  the  flesh  of  the  same ; 
otherwise  the  putreiying  carcases  of  so  bulky  a  class  of  be- 
ings as  many  of  these  are,  would  prove  perhaps  as  delete- 
rious to  the  inhabitants  of  the  vicinity,  human  or  brutal,  as 
though  their  destruction  had  not  taken  place ;  not  to  men- 
tion also  the  necessity  of  his  feeding  on  some  such  kind  of 
diet  to  stamp  him  as  a  cold-blooded  amphibious  animal : 
otherwise  he  would  not  be  adapted  for  the  purposes  of  his 
creation,  nor  could  he  under  contrary  circumstances  feed  on 
the  flesh  of  the  venomous  classes  without  deadly  hazard. 

If  the  mammoth  is  allowed  to  be  the  natural  enemy  of 

*  Asiatic  Researcbesi  vol.  vi.  p.  no. 

the 
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the  serpent  tribe,  it  may  be  asked^  why  is  he  not  in  exist- 
ence at  this  time  for  the  same  purpose  ?  why  is  he  peculiar 
to  the  new  world,  while  serpents  have  always  alike  abounded 
throughout  the  globe?  and  whence  comes  it  that  the  re- 
mains of  the  mammoth  have  been  usually  found  in  higher 
latitudes  than  are  congenial  to  the  constitution  of  the  ma- 
jority of  the  serpent  tribe  ?  In  reply  to  these  queries  I  ob- 
serve, that  we  nave  no  proof  that*  the  mammoth  is  not  at 
this  present  time  in  existence,  although  in  situations  remote 
from  the  view  of  man,  as  the  classes  of  serpents  are  also  ob- 
served to  retreat  in  proportion  as  the  population  of  the  cli- 
mates they  inhabit  increases.  But  admittmg  that  the  mam- 
moth has  become  extinct  for  some  centuries,  it  argues  not 
against  the  present  conjectures ;  for  like  instances  have  oc- 
curred in  other  classes  *,  and  this  especially,  as,  however 
important  the  restraining  of  the  propagation  of  the  serpent 
kinds  might  have  been  in  the  earlier  ages,  it  has  been  much 
less  so  in  subsequent  periods,  when  mankind  have  little  to 
fear  from  the  ravages  of  the  brute  creation. 

Yet  I  confess  I  suppose  the  mammoth  to  be  now  in  ex- 
istence in  the  north-west  parts  of  America,  and  perhaps 
equally  savage  and  unpeopled  regions  of  the  old  world ;  but 
till  forced  by  famine  to  quit  the  accustomed  haunts  of  his 
prey  we  must  not  expect  to  be  visited  by  him :  nor  need 
we  wonder  that  no  accounts  of  such  a  formidable  being 
have  been  handed  down  to  us,  as  it  is  probable  that  few^ 
and  those  perhaps  the  most  ignorant  and  superstitious  of 
savages  of  former  times,  ever  witnessed  the  sight^  of  this 
stupendous  animal. 

That  the  mammoth  is  peculiar  to  America  is  solely  a  con- 
jecture. Till  minute  investigation  warranted  a  contrary  in- 
formation, the  various  huge  bones  which  have  been  at  times 
discovered  in  different  parts  of  the  world  have  been  uni- 
formly referred  to  the  elephant  f ;  the  which,  if  more  care- 
fully examined,  would  doubtless  many  of  them  be  found  to 
belong  to  the  mammoth  class.  The  bones  of  elephants, 
bears,  whales,  &c.  &c.  have  been  found  in  territories  foreign 
to  their  temperament  J ;  so  also  those  of  the  mammoth  may 
doubtless  be  expected  to  be  found  in  most  climates  of  the 
world. 

That  the  remains  of  the  mammoth  should  be  met  with 
in  latitudes  higher  than  the  usual  haunts  of  his  prey,  as  sup- 
posed in  the  case  of  serpents,  is  not  to  be  wonaered  at ;  for 
an  animalj  unless  worn  out  with  age,  or  prematurely  de- 

•  PJin.  rtist..Nat.  lib.  8. 
f  Phil.  Mag.  vol.  XV.  p.  327. 
i  Kirwan'k  £ssays,  p.  7S. 
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stroyed^  roust  not  be  ci^pecled  to  die  iu  the  midst  of  plenty* 
Bui,  in  fact,  the  serpent  tribe  inhabit  every  climate  more  or 
I,ess :  hence  it  is  probable  that  the  rapacity  of  the  mammoth^ 
no  longer  to  be  satisfied  with  the  spacing  difiusion  of  the 
serpent  class  in  the  tropical  countries,  which  for  a  lapse  of 
time  had  supphed  theru  with  their,  perhaps,  only  diet,  re- 
duced by  their  ravages  to  almost  perfect  extinction,  induced 
the  mammoth  to  visit  regions  unfavourable  to  hia  constitu- 
tion, or  at  least  to  that  of  his  prey:  hence,  in  process 
of  time,  the  class  would  be,  perhaps,  wholly  annihilated 
through  want  of  food,  and  the  ills  of  an  inhospitable  cli- 
mate. But  $uch  as  have  lately  been  found  on  the  banks  of 
the  Ohio  must  indubitably  have  perished  there  through 
SQme  sudden  and  unnatural  cause,  perhaps  a  partial  deluge. 
gr  hurricane ;  for,  if  an  animal  dies  by  natural  causes,  the 
carcase  r^maii\ing  on  the 'surface  of  the  earth  putrefies  and 
disappears,  the  skeleton  only  remaining,  which  in  its  turn 
9lsQ  moi^IdeifS  away,  leaving  the  teeth,  as  th^  portions  whicl^ 
longest  resist  the  action  ot  air  and  moisture  :  but  so  small 
a  substance  aa  a  tooth  of  the  mammpth,  ? specially  if  lying 
in  swamps  and  morasses,  may  long  escape  detection,  even> 
tm  such  Ume  as  the  decomposition  of  its  constituent  parts 
leaves  UQ  farther  trace  of  its  original  form. 

Thus,  the  mammoth  may  have  existed  in  the  old  world  as 
well  ^  the  ^ew,  aUhough  its  remains  should  never  havebeei^ 
found  in  the  fprmer:  a  circumstance,  as  above  affirmed,  de- 
pendent on  the  mature  of  the  soil  and  situation  of  the  plage 
wherein  the  same  may  have  perished,  conjointly  witn  the 
manner  in  which  its  destruction  may  have  happened.  Thus^ 
if  the  period  of  tbe  mammoth  be  referred  to  some  centuries 
back,  we  gannot  expect  to  find  its  remains  except  in  situ- 
ations unfavourable  to  the  process  of  decay  ;  that  is,  totally 
defended  from  the  action  ot  external  agents  :  of  course  suc^ 
only  must  be  expected  to  be  met  with  as  have  perished  in 
warmer  climates  by  some  convulsioii  of  nature,  or  in  thos^ 
frigid  regions  where  putrefaction  is  unknown. 

But  now  that  uaturalists  ?,re  perfectly  convinced  of  thq 
existence  of  the  mammoth,  the  remains  of  huge  auimaU 
will  not,  as  formerly,  be  referred  to  the  elephant  tribe  with- 
out more  accurate  examination ;  the  result  of  which  wilL 
in  my  humble  opinion,  prove  that  the  mammoth  has  existed 
\a  mpst  climates  of  the  world ;  holding  a  scale  in  the  crea- 
tion not  less  beneficial  to  the  animal  world  at  large,  than  il- 
lustrative of  those  wise  dispositions  of  tlie  Creator  which  at 
once  draw  forth  our  admiration  and  gratitude. 

Kennington  Crofs, 
June  tbth.  1803. 
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5CXVI.  Catalogue  of  Animals  belonging  to  tlie  Class  Vermes^ 
found  on  the  Coasts  of  Scotland.   By  Robert  Jameson, 
F.  R.  S.  F.  A,  S.  Edinh.  F.L.  S.  Lnnd.  Honorary  Mem^ 
her  of  the  Royal  Irish  Acadeyny^  S^c* 

JL  HE  animals  belonging  to  the  class  vermes,  although 
holding  so  low  a  rank  m  the  animal  kingdom,  are  in  many 
tespects  deserving  of  our  particular  attention-.  First ^  they 
point  out  to  us  the  intimate  connection  that  exists  between 
the  animal  and  vegetable  kingdoms.  It  has  been  supposed 
by  many  naturalists,  that  the  most  perfect  plants^  and  the 
least  perfect  animals,  form  the  link  by  whicti  these  two  great 
classes  of  organic  beings  are  connected  together.  On  a  nearer 
examination,  however,  we  discover  that  their  greatest  ap- 
proximation is  in  the  lowest  members  of  each  class  ;  in  tne 
vermes  of  the  c5ne,  and  the  cryplogamia  of  the  othef . 

2dly,  By  tracing  the  difference  of  their  structure,  from 
the  most  simple  of  all  the  monas  to  the  more  complicated 
inollusca,  many  curious  anatomical  discoveries  have  been 
made ;  and  there  is  reason  for  believing  that  the  study  of 
their  oeconomy  will  throw  lioht  on  philosophy. 

3dly,  By  an  extensive  and  critical  acquamtance  with  the 
animals  of  this  class,  the  geognost  will  be  enabled  to  deter- 
mine many  of  the  petrifactions  he  meets  with ;  and  this  know- 
ledge will  also,  when  other  data  fail,  en:ible  him  to  determine 
with  certainty  to  what  formation  the  rocks  thai  contain 
these  petrifactions  belong. 

On  the  natural  history  of  the  British  vermes  little  has 
been  written.  Pennant's  outline  contained  in  his  British 
Zoology,  and  Ellis's  excellent  treatise  on  Corallines,  are  al- 
most the  only  works  that  treat  professedly  on  this  sulyect. 
Dr.  Shaw,  by  means  of  his  interesting  work  I'he  >fatu- 
rallst's  Miscellany,  has  contributed  much  in  exciting  a  taste 
for  such  inquiries  J  and  it  is  to  be  hoped  that  the  concluding 
volumes  of  his  great  work  on  zoology  will  be  rith  in  infor- 
mation respecting  this  interesting  class  of  animals.  The  che- 
mical analysis  of  several  has  been  very  ably  executed  by 
Mr.  Hatchet,  as  detailed  in  his  masterly  memoirs  in  the 
London  Transactions. 

Iti  the  catalogue!  now  communicate  I  have  only  men- 
tioned those  species  that  are  rather  rare  oti  our  coasts. 

*  Communicated  by  the  Author. 
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MOLLUSCA. 

Trttonia^ 

T.  papillosa.   Cuvier.    Doris  papillosa  of  SysU  Naturse. 

verrucosa.     lb.  verrucosa.     Id. 

Both  of  these  species  are  found  on  the  rocks  on  Leith 
Eihore. 

Doris. 

This  beautiful  species  occurs  but 
rarely  on  our  coasts.  I  have  hi- 
therto only  found  it  on  the  sea^rock^ 
in  the  neighbourhood  of  Leith. 

jiphrodita. 

Leith  shore. 

Ibid,  and  Orktiey  islands. 

Ibid.  ibid. 


p.  argo.    Lin* 


A.  dcabra. 
squsunmata 
imbricata. 


A.  ventilabrum. 


jimphitrite* 

On  sea-rocks  near  Queen's  Ferry,  oa 
the  banks  of  the  Forth, 
eristata.    Mullet  *    Leith  shore. 

It  is  interesting  to  observe  the  gradation  from  the  coarse 
tube  of  the  animals  of  this  genus  through  all  the  varieties 
of  more  regular  form  observable  in  other  mollusca,  and  in 
many  insects^  to  the  finished  cell  of  the  bee.  Dr.  StefTens  i9 
of  opinion  that  these  different  figures  are  caused  by  the  cry- 
stallization of  the  exuded  matter.  The  reader  is  referred  lot 
the  proofs  of  this  opinion  to  his  Beitrage  zur  Kenntniss  der 
innem  Naturgeschichte  der  Erde. 


A.  rustica.    Midler. 

prunum.    Id. 
conchilega.    Id. 


Ascidiu. 

Adhering  to  the  roots  of  the  fucut 

digitatus,  on  Leith  shore. 
Attached  to  fuci.     Ibid. 
Ibid.    • 


Actinia. 
A.  gemmacea.  Ellis.    Leith  shore. 

Pedicellaria. 

P.globifera.  Midler?    On  Leith  shore,  adhering  to  fuci. 

MuUer's  globifera  is  characterised  **  capite  sphaerico,  coHo 
nullo."  The  species  found  on  Leith  shore  wants  the  ueck^ 
a*id  may  probably  turn  out  a  new  species. 

Medusa, 


lelohging  to  the  Class  FerrHeSi  i69 

Medusa. 

Mtsquorea.  Mullet.    Seiis  around  the  Shetland  and  Drk« 

ney  islands; 
The  animals  of  this  genus  possess  a  powerful  stinging 
quality,  and  emit  a  strong  alkaline  odour.  Dr.  Steffens  con-* 
jectures  that  the  stinging  quality  may  be  owing  to  the  pre- 
sence of  an  uncombined  alkali. 


A.  aculcata. 
caput  Meduse. 


£•  cidarls. 


Asteriasi 

Shetland  and  Orkney  islatids. 
In  the  sea  off  the  main  land.     The 
Argus  of  the  Shetland  islands. 

Eckimisi  ' 

Island  of  Fula,  the  most  western  and 
recluse  of  the  Shetlands. 


placenta, 
spatagus. 

Orkney  and  Shetland  islands. 
Leith  shore. 

TESTACEAi 

'Chiton. 

C.  fascicularis. 
ruba.   Fahricius. 

laevis. 
margenittis. 

Rocks  on  Leith  shore; 

Rocks  in  the  island  of  Unst^  onfe  of 

the  Shetlands. 
Leith  shore. 
Ibid. 

Lepas. 

L.  striata*    Pennant. 
anatifera. 

Adhering  to   roots  df  fuel,    Leith 

shore; 
Orkney  islands. 

Pinna. 

P.  muricata; 

Fished  up  in  the  se^i  off  the  island  of 
Unst. 

t).  entalis. 

Dentalinm. 
Orkney  and  Shetland  islands » 

ZOOPHYTA*. 

T.  cateiiularia* 
serpens, 
fascicularis. 

Tuhipora. 

Orkney  islands* 

Orkney  and  Shetland  islands. 

Ibid. 

Millepora. 

*  The  animals  oF  this  order  appear  to  have  been  the  first  that  were 
called  into  existence.    This  assertion  does  not  rest  on  the  metaphysical 

L  z  conti- 
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G.  kpacien. 


the  m^^i-ii:  -.f  ti.*  i-i^ re'sitT  of 
IT-iS  7  3:-e,  Ts:  :h  If-  i^d  to  hire 
hjtn  tiL*.t:2  rz  en  lie  coftst  of 
A  rt  "1  f  •.  z^^Il^c^ 


cgitatum. 


!l  i. 

li:  i. 


*   *     f  ^  m 


F.-'  :-i   up   in   v.i  T"/.n"ry  of   llw 


CC'T37'rE'* 


CtAtU** 


r.  CLT* 
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Tubularia. 

T.  indivisa.  Leith  shore  and  Shetland  islands, 

ramosa.  Ibid. 

Sertularia, 

Of  this  extensive  ^nus  a  great  number  of  species  occur 
on  our  coasts.  As  it  may  be  interesting  to  some  to  know 
the  species  in  this  neighl>ourhood^  I  shall  here  enumerate 
those  I  have  found  on  the  shores  of  Leith : 


S.  ntsacca. 
pumila. 
operculata, 
tamarisca. 
abietina. 
cupressoides. 
cupressina. 
argentea. 
rugosa. 

volubilis. 
nigra. 


S.  halecina. 
thuya, 
falcata. 
antennina. 
verticillata. 
cuscuta. 
filiciila, 
uva. 


S.  eeniculata« 
dichotoma. 
spinosa. 
loriculata. 
fastigiata  ? 
avicularia. 
scruposa* 
ciliata. 
ebumca. 


P.  phosphorea. 


lendigera. 

Orkney  and  Shetland  islands. 

My  friend  Mr.  Brown,  who  is  now 
employed  in  exploring  the  natural 
history  of  New  Holland,  found 
this  rare  species  near  Aberdeen. 

Pennatula, 
Firth  of  Forth, 


miraoilis.  Muller,    Prestonpans  bay.  Firth  of  Forth. 


H.squammata.  Mul- 
len 


Edinburgh, 
Juljr  19th,  1803* 


Hydra^ 
This  Deautifiil  species  I  found  on  the 
shore  of  the  island  of  Burra,  and 
on  the  Holm  of  Cruster,  in  Bras- 
say  Sound,  in  Shetland.  It  was 
adnering  to  the  fucus  digitatus. 


XXVII.  Letter  from  M.  Humboldt  to  C.  Delambrbs^ 
one  of  the  perpetual  Secretaries  of  the  Natumal  Institute*^ 

MT  RESPECTED  FRIEND,  Lima,  Not.  ^5,  iSoi* 

X  HAVE  just  arrived  from  the  interior  of  a  country  where 
in  a  large  plain  I  made  experiments  on  the  small  horary 

^  fsom  Ajtnalcs  du  Museum  d^Histoirt  Naiurcllc^  No.  8,. 

L  3  variationt 


IM       iMterfhm  M.  Humboldi  /o  C.  Detamhr^. 

variations  of  the  magnetic  needle;  and  I  learn,  with  regret> 
that  the  frigate  Astigarraga,  which  was  not  to  set  out  before 
the  end  of  a  fortnight,  has  hastened  her  departure  for  Cadiz^ 
and  will  sail  this  very  night.  This  is  the  first  opportunity 
we  have  had  during  n ve  months  of  writing  to  Europe  from 
the  solitude  of  the  South  Seas ;  and  the  want  of  time  ren- 
ders it  impossible  for  me  to  write  as  I  ought  to  the  National 
Institute,  which  has  given  me  the  most  affecting  maiks  of 
the  interest  and  kindness  with  which  it  honours  me,  A  few 
days  before  my  departure  from  Quito  for  Jaen  and  the  river 
Amazon,  I  received  the  letter  dated  Pluviose  9th,  addressed 
to  me,  through  you,  by  that  illustrious  body.  This  letter 
employed  two  years  to  reach  me  in  the  Cordillera  of  the 
Andes  :  I  received  it  the  day  after  a  second  excursion  which 
I  made  to  the  crater  of  the  volcano  of  Pinchincha  to  carry 
thither  a  Volta's  electrometer,  and  to  measure  the  diameter 
of  it,  which  I  found  to  be  752  toises,  while  that  of  Vesu- 
vius is  only  312.  This  reminded  me  that  on  the  summit 
of  Guaguapichincha,  where  I  have  often  been,  and  which 
I  love  as  classical  ground.  La  Condamine  and  Bouguer  re-^ 
ceived  their  first  letter  from  the  ci-devant  academy ;  and  I 
figure  to  myself  that  Pinchincha,  si  magna  licet  componere 
parvis,  is  fortunate  to  philosophers,  it  is  impossible  for 
me  to  express  the  joy  with  which  I  read  that  letter  of  the - 
Institute,  and  the  repeated  assurances  of  your  remem- 
brance. How  agreeable  it  is  to  know  that  one  lives  in  the 
memory  of  those  whose  labours  continually  tend  to  favour 
the  progress  of  the  human  mind  !  In  the  deserts  of  the 
plains  of  the  Apure,  in  the  thick  forests  of  Casiguiare  and 
of  the  Oronoko,  ever}-  where,  in  short,  your  names  have 
been  present  to  me ;  and,  while  reviewing  the  different  pe-» 
riods  of  my  erratic  life,  I  stopped  vtith  pleasure  on  that  of 
the  years  6  and  7,  when  I  lived  among  you,  and  when  La- 

Elace,  Fourcroy,  Vauquelin,  Guyton,  Chaptal,  Jussieu^ 
)esfontaines,  Halle,  Lalande,  Prony,  and  you  in  parti- 
cular, loaded  me  with  kindness  in  the  plains  of  Lieusaint. 
lieccive  together  the  homage  of  my  tender  attachment  and 
of  my  constant  gratitude. 

Long  before  I  received  the  letter  which  you  wrote  to  mc 
in  your  (juality  of  secretary  to  the  Institute,  I  successively 
addressed  to  the  Class  of  the  Physical  and  Mathematic^u 
Sciences  three  letters,  two  from  Santa-Fe  di  Bogota,  accom-f 
panied  with  a  work  on  a  genus  of  cinchona;  that  is  to  say, 
specimens  of  seven  kinds  of  bark,  with  coloured  drawings 
of  these  vegetables ;  the  anatomy  of  the  flower  so  different 
by  the  length  of  it^  stamina,  and  the  skeletons  earefullv 

drieo, 
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dried.  Dr.  Mutis^  who  showed  me  a  thousand  marks  of 
kindness,  and  for  whose  sake  I  went  up  the  river  in  forty 
days,  gave  me  a  manuscript  of  nearly  a  hundred  mamifi- 
cent  drawings  representing  new  genera,  and  new  species  of 
his  Flora  of  Bogota.  I  have  thoudit  that  this  collection^ 
as  interesting  to  botany  as  remarkable  for  the  beauty  of  the 
colouring,  could  not  be  in  better  hands  than  in  those  of 
Jussieu,  Lamarck,  and  Desfontaines ;  and  I  have  presented 
it  to  the  National  Institute  as  a  small  mark  of  my  attach* 
ment.  This  collection  and  cinchona  were  sent  off  for  Car- 
thafena  of  the  Indies  about  the  month  of  June  this  year  ; 
andDr.  Mutis  took  upon  him  to  transmit  them  to  Paris. 
A  third  letter  for  the  Institute  was  dispatched  from  Quito 
with  a  geological  collection  of  the  procluctions  of  Pinchin- 
cha,  Catopaxi,  and  Chimborazo.  It  is  distressing  to  re- 
main under  a  melancholy  uncertainty  in  regard  to  the  ar- 
rival of  those  objects,  as  well  as  to  that  of  the  collection  of 
rare  seeds,  which  three  years  ago  I  addressed  to  the  Jarditi 
des  Plantes  at  Paris. 

Want  of  time  at  present  will  not  allow  me  to  give  you  an 
account  of  my  travels  and  occupations  since  our  return  from 
Rio  Negro.  You  know  that  at  the  Havannah  we  received 
the  false  intelligence  of  the  departure  of  captain  Baudin  for 
Buenos  Ayres.  Faithful  to  the  promise  which  I  made  of 
loining  him  wherever  I  could,  and  persuaded  that  I  should 
be  more  useful  to  the  sciences  by  uniting  my  labours  to 
those  of  the  naturalists  who  accompanied  captain  Baudin, 
I  did  not  hesitate  a  moment  to  sacrifice  the  little  glory  of 
finishing  my  own  expedition ;  and  I  immediately  freighted 
a  small  vessel  to  Bataoan,  that  I  might  proceed  to  Cartha- 
gena  of  the  Indies.  This  short  passage  was  lengthened 
more  than  a  month  by  stormy  weather;  the  winds  had 
ceased  in  the  South  Seas,  where  I  expected  to  find  captain 
Baudin ;  and  I  entered  on  the  difficult  route  to  Quito  by 
Honda,  Ibagu6,  the  passage  of  the  mountain  of  Quindin^ 
Popayan,  and  Pastos.  My  health  continued  in  a  wonderful 
manner  to  withstand  the  cnange  of  temperature  to  which  one 
is  exposed  in  this  route,  descending  every  day  from  snowy 
regions  of  2460  toises  in  height  to  scorchmg  valleys  where 
the  thermometer  does  not  fall  below  26^  or  24®.  My  com- 
panion Bofipland,  whose  knowledge,  courage,  and  immense 
activity  were  of  great  assistance  to  me  in  my  botanical  re- 
searches and  comparative  anatomy,  was  afflicted  for  two 
months  with  a  tertian  fever.  The  season  of  the  ^reat  raina 
came  upon' us  in  the  most  critical  passage,  the  high  plain 
cf  Pastos,  and  after  a  journey  of  eight  months  we  arrived 
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%t  Ouilo*  where  \vc  learned  that  captsis  lAndu.  iiat  inr- 
m»Vil  hi*  voyin».c  from  west  to  east  by  da:  Cfiritr  nf  GriMtf: 
lloi>et  Accu»U)iiicd  to  misfortunes,  wcc^jrHiiut-x  rar^iia-^ 
ys\\i\  (he  uica  ot  having  made  so  great  ^satijcss'  i:r  sl 
tvuiii>a  ot  doing  good  :  casting  our  cr* es  oo  cor  te^laair- 
biiiimuiiic  utui  gviuKH  c  measurements,  mir  ct2«  inE?;.  anc 
Mui  vsjKHmcuu  on  the  air  of  the  Corfiilefa,  m«  cu.  Bit 
\\y}vi  viW  having  traversed  that  country,  acwat  -par:  of 
vinvh  l>.u  luvvr  luvn  visited  by  anv  natura^U*^  W^-^'et? 
iiv*iu(hlo  that  niiU)  ouu;ht  never  to  (iepend  on  any  ih'n^  hm 
v^hal  i.^  piodiK'rd  hy  l/is  own  energy-  The  pc-.Trzane  rf 
f^huto,  (ho  hi^Ju'dt  huid  in  the  wcrld,  and  torn  bytLs:  pau 
Vai.4:«ho)*lu*  of  iho  4th  of  Fchtuary  17979  fumisbei  si^^r^ 
4  \a-3i  liJil  tor  phvHival  observations.    Vo!ca 


1^  ...  .  . 

uum^»,  liu'  llanus  ot  which  often  nse  to  the  heiit.:  <e.  sno 

tuiA;»,  haw  n^'vvr  hv<'n  ubic  to  produce  a  drop  otf  iiqmd 

Imv.M  tiuy  viMoU  up  lliv,  sulphurous  hydrogen  ez^  nmd, 

«(ul  vulnmaUil  rtiii^il.     Since  17f)7  this  whole  ran  at  the 

\v\ulvl   b.u  hvUi  ni  at.itiUion;  we  every  moment  ^^-^-^^.tmcc 

ttti'luhtl  >jtuH  Iv^t  uiul  the  hubtcrrancan  noise  id  the  p'ams 

(il    Ivivi    tl.i.uba   UNvnibU'S   that   oi  a  mountam  cunibling 

^o  |M^vv  >  uiuu  »   ouv  Icct,     Tbc  atmospheric  air  and  rooi^t- 

WiKsi  <.i  lb  ^.ill  tbv>«v'  voKanocH  are  in  decomposed  porphyry) 

aiju4i   uk  [w  ttk-  ^land  aoynts  of  these  combui»tioQS  and 

ilu-v  hubivii.iiu«ai  tcnucntuhons. 

It  b.u  bnb^ao  k\u  UrKvcd  at  Ouito  that  2470  loises 

i*>  ilu  luau.^i  tu'ii'bi  ut  which  men  could  resist  the  raritv 

i»i   lit*    vuu     hi  Uu'  nunnh  of  March  1 802  we  spent  some 

ii.iv-.  tu  ihs  laK'v  I'lauit  \>  Inch  svuMound  the  volcano  of  An* 

(i  aua  ai   \i\\^,'    li'lu»n»."i»  where  the  oxen,   when  hunted, 

olK  a  vviou  u|>  blvK'i',     ()n  ihc  It^lh  of  March  we  found 

^mi  a  iMb.i  ujo  ovci   the  snow,  a  gentle  acclivity,  on  which 

V\c.  a  cuuUil  to  tbi'  luiiibt  of  2773  toises.    The  air  there 

iontauud  0MH>8  ol    carbonic  acid,  0*218  of  ojcygen,  and 

U  /  <  *  i»f  iii:otc'.     lu\inn\ur*s  thermometer  was  only  at  15°; 

it  wa^)  \\i\  at  all  coM,  ))nt  the  blood  issued  from  our  lips  and. 

t\t...     '1  be  hit\iutii»n  dul  not  permit  me  to  make  a  trial  of 

I'oiiU'-*  vunn^ass  luit  in  a  notto  lower  down  at  the  height 

ol   J  Hi,  tv>i-.e»»;  the  niiensiiy  of  the  magnetic  forces  was 

^•uater  at  that  height  than  at  ^uito  in  the  ratio  of  230  to 

53  th  ;  bni  it  nmj^t  ni>t  be  forgotten  that  the  number  of  oscil- 

latu>na  oUen  inere  i?ie.>  when  the  inclination  decreases,  and 

that  ibii  inUnsity  i^  ineieased  by  the  mass  of  the  mountain, 

the  I'Oij  bwy  ot  which  aflVcts  the  magnet.     In  the  expedi-. 

lion  I  wiuleiiook  on  the  2:ki  of  June  1S02  to  Chimborazo, 

wu  punid  that  with  patience  it  is  possible  to  sustain  a^ 

greater 
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greater  rarity  of  the  air.  We  ascended  500  toiscs  higher 
than  Condamine  (on  Carazon),  and  on  Chiniborazo  we 
carried  our  instruments  to  the  height  of  3031  toisc?,  where 
we  saw  the  barometer  fall  to  13  inches  11-2  lines :  the  ther- 
mometer was  at  1*3^  below  zero.  We  still  bled  at  the  lips  j 
our  Indians  deserted  us  as  usual ;  C.Bonpland,andM.Mon- 
tufar,  son  of  the  marquis  de  Salvalegrc  of  Ouito,  were  the 
only  persons  who  remained.  We  all  experienced  an  unea* 
ainess,  debility,  and  desire  to  vomit^  which  certainly  arose 
as  much  trom  the  want  of  oxygen  in  these  regions  as  from 
the  raiity  of  the  air.  At  that  mimense  height  1  found  only 
0*20  of  oxygen.  A  frightful  chasm  prevented  us  from 
reaching  the  summit  of  Chimborazo,  of  which  we  were 
within  §36  toises.  You  know  that  a  great  uncertainty  still 
prevails  in  regard  to  the  height  of  this  colossus,  which  La 
Condamine  measured  only  at  a  very  great  distance,  assign- 
ing to  it  the  height  of  nearly  3220  toises,  w  hereas  Don  Juan 
makes  it  3380  toiscs ;  nor  does  this  difference  arise  from  the 
different  heights  which  these  astronomers  adopted  for  the 
signal  of  Carabura.  I  measured  in  the  plain  of  Tapia  a  base 
of  1 702  metres.  Pardon  me  if  I  speak  sometimes  of  toises 
and  sometimes  of  metres,  according  to  the  natuie  of  my  in- 
stpjments.  You  1  now  that  in  publication  every  thing  may 
be  reduced  to  the  metre  and  centigrade  thermometer.  Two 
geodosic  operations  gave  me  for  Chimborazo  3267  toises 
above  the  level  of  the  sea ;  but  the  calculations  must  be  recti- 
fied by  the  distances  of  the  sextant  from  the  ai  tificial  horizon 
and  by  other  circumstances.  The  volcano  of  Tunguragua 
has  decreased  a  great  deal  since  the  time  of  La  Condamine : 
instead  of  2620  toises  I  found  no  more  than  2531 ;  and,  in 
my  opmion,  this  docs  not  arise  from  an  error  in  the  opera- 
tions, because  in  my  measures  of  Cayambe,  Antisana«  Co- 
topaxi,  and  Ilini^a,  I  seldom  differ  ten  or  fiiteen  toiser 
from  the  results  of  La  Condamine  and  Bouguer.  Hie  in- 
habitants of  these  unfortunate  countries  all  say  that  Tungu- 
ragua has  visibly  decreased  in  height :  on  the  other  hand,  I 
find  that  Cotopaxi,  which  has  been  subject  to  such  immense 
explosions,  is  of  the  same  height  as  in  1744,  or  rather 
somewhat  hicrhert  But  the  stony  summit  of  Cotopaxi  in- 
dicates that  It  is  a  chimney,  which  resists  and  retains  its 
figure.  The  operations  we  made  from  January  to  July  in 
the  Andes  of  Quito  gave  to  their  inhabitants  the  dismal  in- 
telligence that  the  crater  of  Pinchincha^  which  La  Conda- 
mine saw  full  of  snow,  bums  again ;  and  that  Chimborazo, 
which  was  thought  to  be  so  peaceable  and  innocent,  has 
been  a  volcano^  and  perhaps  will  one  day  be  so  again.    We 
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v^.-.    •     ^  .    •"*   -»K-r   r-  C.  ^ :.'  1*^  f-.*n   i'.»^  nr.n  if 

V     .'-f  5'  --,    .^,  -i  V'  -^r  T  mana-  "r.it  v.nri  -f  n 
y/  r  ^  -' '  ^' '.%   ^  •  •  '*'••  V,  I  ;•'  %-,»»!  .a  'jtr:r.'jde.     I  fpest  a 

•  /4  'VV'  '   •,,''^*,  •»'..''.  ''.-i"*  *r'^rT  nTjtr^ 

f     '   'A  *      '  4/  •  i' <  ^.,',:/*^/',  'xt  %'..','   I  rr.u-4t 

f'  r*  r>«  /*  '  'r,5ri ;''/: ;  f  r.v  *  ^aA  p^rv,  >!jt  an«i»^Ioa  to  the 
(,  'f«r/,  '!'  ;»f»/1  ff,'  i,'  f/'/.r/*;i?.^n,  »*r».'.h  I  i>  noC  th.-nk  at  all 
//'  *%i,'**i\  \u  i^(/'At*\  to  fh.f  m.:M»',n«  fpitrret  moLartM).  A 
^*  h*  fv#4  }uAr>\t\>>'4\^  a  fn^-n^  t/#  ttvi:  Kienc^t^ami  todKMcinai 
^/h//  )\'-i-f*'  fUfUf'  \ffti*Aif  Uf  rttem,  nuch  as  La  Condanune^ 
i  th*\)u^  AuA  i^fffU^n'-ff  th^  marqnin  de  Saivalegrr,  atQiuto^ 
frririV4/ff  M///fi'rrii/fffi^  fhftn;  but  thi«  leads  me  too  far. 

Aft'f  (f/'i^xinf/;  A'.>or»;iy  and  Cu«i/^a,  where  they  gave  i» 
ImiII  it'f),Uf  w  |>iir*i{'d  rnir  way  by  the  Oxa  to  complete 
f/nr  \'titontn  Off  rin/'bona«  We  then  spent  a  month  in  the 
\tttfvmt  t'  ftt  Jm*u  Ae.  Hrarramorrof  and  among  the  Ponf os  of 
tiM'  tm'r  Amaxoni  th<!  banks  of  which  are  ornamented  with 
lb*'  tiwliva  and  hf^anvHlrra  of  Jnssieu*  It  appeared  to  me 
ot  tiii|^oftiin4'r  to  u%  the  longitude  of  Tomepmda  and  Cho^ 

cungat^ 


hiiter  Jrom  M*  Humboldt  to  C.  Delamlres.       171 

eongaty  where  Condamine's  chart  begins,  and  to  connect 
these  points  with  the  coast.  La  Condaniine  was  able  to 
determine  the  longitude  only  of  the  mouth  of  the  Napa : 
time-keepers  were  not  then  in  existence,  so  that  the  longi- 
tude of  these  countries  requires  a  great  many  changes.  My 
chronometer  by  Louis  Bcrthoud  does  wcnders ;  as  i  see  by 
making  observations  from  time  to  time  on  the  first  satellite^ 
and  comparing  pf  int  tor  point  my  ditt'ercnces  of  meridian 
with  those  tound  during  the  expedition  of  M.  Ficfalgo,  who 
by  order  of  the  king,  perlormed  trigonometrical  operation! 
from  Cumana  to  Carthagcna, 

From  the  river  Amazon  we  crossed  the  Andes  at  the 
mines  of  Hualgayoc,  which  produce  a  million  of  piastres 
per  annum,  and  where  the  mint  oi  gray  argentiferous  cop- 
per is  found  at  the  height  of  2065  toises.  We  descended 
by  Casamasca  (where  m  the  palace  of  Atahualpa  I  deline- 
ated the  arches  of  the  Peruvian  vaults)  to  Truxilla,  pro- 
ceeding thence  by  the  deserts  of  the  coast  of  the  South 
Sea  to  Lima,  where  for  one-half  of  the  year  the  heavens 
^e  obscured  by  thick  vapours.  1  hastened  to  Lima^  that  I 
might  observe  there  the  transit  of  Mercury  on  the  9th  of 
November  1802. 

Our  collections  of  plants,  and  the  drawings  which  I  made 
in  regard  to  the  anatomy  of  genera,  agreeably  to  the  ideas 
communicated  to  me  by  Jussieu  in  conversations  in  the 
Society  of  Natural  History,  have  greatly  increased  by  the 
riches  which  we  found  in  the  province  of  Quito,  at  Loxa, 
at  the  river  Amazon,  and  in  the  Cordilleras  of  Peru.  \Vc 
found  a  great  many  of  the  plants  seen  by  Joseph  de  Jussieu ; 
such  as  the  lloqua  affinisj  the  quiUajce^  and  others.  We 
have  a  new  species  ot  jiissicta  which  is  charming,  colletia, 
several  passljioiesy  and  the  hrranllms  in  a  tree  of  sixty  tieet 
of  height.  We  are  particularly  rich  in  palms  and  grami- 
neous plants,  on  which  C.  Bonpland  hsus  made  a  very  ex- 
tensive work.  We  have  at  present  3784  very  complete  de- 
scriptions in  Latin,  and  nearly  a  third  more  of  plants  in 
herbals  which  for  want  of  time  we  have  nut  been  able  to 
describe.  Of  every  vegetable  we  can  indicate  the  rock 
where  it  resides,  and  the  height  in  toises  at  which  it  grows ; 
so  that  in  our  manuscripts  will  be  found  very  correct  ma- 
terials for  the  geography  of  plants.  To  do  still  better,  I 
and  Bonpland  have  often  described  the  same  plant  sepa- 
rately. But  two-thirds  and  more  of  the  descriptions  belong 
to  the  assiduity  of  Bonpland  alone^  whose  zeal  and  devo- 
tion for  the  sciences  cannot  be  too  much  admired.  Jussieu, 
Ptsibntaines^  and  Lamarck,  have  in  him  formed  a  pupil 
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tbrd,  covered  with  canvas^  and  psunted  in  oil^  so  as  to 
toake  it  water-proof.  ' 

Bfi  are  tapes  or  cords  about  two  feet  long  fastened  to 
the  back  of  the  girdle  with  loops  at  the  ends. 

C  is  another  tape  or  cord  about  three  feet  long,  in  the 
middle  of  which  a  few  corks  are  strung,  covered  with  can- 
vas, and  painted  as  above. 

D  is  a  pin  of  hard  wood  three  inches  lon^  and  half  an 
inch  diameter,  fastened  to  the  front  of  the  girdle  by  a  tape 
or  cord  about  two  inches  long. 

E  the  same. 

When  the  marine  spencer  is  to  be  used,  slide  it  from  the 
feet  close  up  under  the  arms ;  brins  the  tapes  or  cords  B  B 
one  over  each  shoulder,  and  fasten  them  by  the  loops  to  the 
pin  D;  bring  the  tape  or  cord  C  between  the  legs,  and  fasten 
It  to  the  pin  £. 

A  person  thus  equipped,  though  unacquainted  with  swim- 
ming, may  safely  trust  himselt  to  the  waves ;  for  he  will 
float  head  and  shoulders  above  water  in  any  storm,  and  by 
paddling  with  his  hands  may  easily  gain  the  shore. 

N.B.  A  marine  spencer  constructed  as  above,  and  co- 
vered with  strong  canvas  unpainted,  will  have  nearly  the 
same  buoyancy,  though  more  liable  to  damage  from  the 
effects  of  sea  water. 


XXIX.  On  the  EUciric  Fluid*. 

X  HB  hypothesis  of  the  electric  phenomena  being  caused 
by  two  fluids  is  now  nearly  given  up  for  the  more  simple 
one  of  a  sinsU  fluid.  Cavallo  m  his  Treatise  on  Electricity, 
4th  edit.  vol.  i.  p.  106,  107,  says:  '^  When  a  body  does 
not  show  any  electrical  appearances,  it  is  then  supposed  to 
contain  its  natural  quantity  of  electriQ  fluid  (but  whether 
that  quantity  bears  any  proportion  to  the  quantity  of  matter 
in  general  or  not,  is  uncertain,  and  therefore  that  body  is 
said  to  be  in  its  natural  or  non-electrified  state) ;  but  if  a 
body  shows  any  electrical  appearances,  it  is  then  said  to  be 
electrified,  and  it  is  supposed  that  it  has  either  acquired  an 
additional  quantity  of  electric  fluid,  or  that  it  has  lost  some 
of  its  natural  share.  A  body  having  received  an  additional 
quantity  of  electric  fluid  is  said  to  be  overcharged,  or  posi^ 
tively  electrified ;  and  a  body  that  has  lost  part  of  its  natural 
quantity  of  electric  fluid  is  said  to  be  undercharged,  or  nega* 

*  CommuDicaud  by  a  Friend  to  Physical  laquiries. 
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Millepora. 

Islands  of  Unst  and  Fula. 
Orkney  and  Shetland  islands. 
Leith  shore^  investing  sertularia. 

Cellepora, 
Leith  shore^  attached  to  fiici. 

Isis, 

East  coast  of  Scotland,  and  Orkney 
islands,  but  is  very  rare. 

Oorgonta, 

I  hive  not  found  this  species  myself, 
but  have  examined  a  specimen  in 
the  museum  of  the  university  of 
this  place,  which  is  said  to  have 
been  taken  up  on  the  coast  of 
Aberdeenshire, 


M.  truncata. 
cellulosa. 
pumicosa. 

C.  pumicosa. 

I.  hippurie. 


G.  lepadifera. 


A.  Schlossevi. 
Cydonium. 
arenosum.  Shmtr 
gelatinosum. 
digitatum. 

S*  ventilabrum. 
infundibuliformis 


Fa- 


Ak'yonium: 

Leith  shore. 
Island  of  Fula. 
Leith  shore. 
Ibid. 
Ibid. 

Spongla. 

Fished  up  in  the  vicinity  of  th« 
islands  of  Unst  and  Fula. 

Island  of  Unst.  *  Some  specimens 
nearly  a  foot  in  diameter. 

Brassay  Sounds  mainland,  Shetland. 

Flusira. 
Pretty  frequent   at  times   on  Leith 

shore,  but  rare  in  other  parts, 
Leith  shore,  adhering  to  ftici. 
Orkney  islands. 
Adhenng  to  iiici  on  Leith  shore  and 

the  Orkney  islands. 

consideration  of  the  most  simple  animals  being  first  created  ;  it  has  been 
demonstrated  by  the  o*.scrvations  of  the  ilUistrious  Werner.  This  pro- 
found natui'iilisc  discovered  them  in  the  oldest  transition  rocks,  viz.  those 
that  lie  immediately  on  the  newest  primitive  coral  petrifactions.  Thete« 
therefore,  accorJin^  to  the  principles  of  sound  geognosy,  are  to  be  viewed 
84  the  remains  of  the  oldci>t,  and  consequently  kirst  creaicd  beinpfK. 

Ttdmlmia. 


compressa. 
hricius^ 

F.  carbasea. 


hispida.    Pallas, 

lineata. 

membranacea. 
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Tuhularia. 

T.  indivisa.  Leith  shore  and  Shetland  islands, 

ramosa.  Ibid. 

Sertularia. 

* 

Of  this  extensive  genus  a  great  number  of  species  occur 
on  our  coasts.  As  it  may  be  interesting  to  some  to  know 
the  species  in  this  neighbourhood^  I  shall  here  enumerate 
those  I  have  found  on  the  shores  of  Leith : 


S.  rosacea, 
pumila. 
operculata. 
tamarisca. 
abietina. 
cupressoides. 
cupressina. 
argentea. 
nigosa. 

volubilis, 
nigra. 


S.  halecina. 
thuya, 
falcata. 
antennina. 
verticillata. 
cuscuta. 
filiciila, 
uva. 
lendigera. 


P.  phosphorea. 
miraoilis.  Muller. 


H.squammata.  Mul^ 
ler. 


S.  geniculata, 
clichotoma. 
spinosa. 
loriculata. 
fastigiata  ? 
avicularia. 
scruposa. 
ciliata. 
ebumea. 


Edinburgh* 
July  19th,  1803. 


Orkney  and  Shetland  islands. 

My  friend  Mr.  Brown,  who  is  now 
employed  in  exploring  the  natural 
history  of  New  Holland,  found 
this  rare  species  near  Aberdeen. 

Pennatula. 
Firth  of  Forth, 
Prestonpans  bay,  Firth  of  Forth. 

Hydra. 
This  beautiful  species  I  found  on  the 
shore  of  the  island  of  Burra,  and 
on  the  Holm  of  Cruster,  in  Bras-* 
say  Sound,  in  Shetland.  It  was 
adhering  to  the  fucus  digitatus. 


XXVII.  Letter  from  M.  Humboldt  to  C.  Dejlambrbs^ 
one  of  the  perpetual  Secretaries  of  the  National  Institute  ^^ 

MT  RESPECTED  FRIEND^  Lima,  Nov.  ^5,  i8o2« 

X  HAVE  just  arrived  from  the  interior  of  a  country  where 
in  a  large  plain  I  made  experiments  on  the  small  horary 

^  From  AnnaUs  du  Museum  d^Histoire  NaiurelU,  No.  8^ 
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variations  of  the  magnetic  needle;  and  I  leam^  with  regret^ 
that  the  frigate  Astigarraga,  which  was  not  to  set  out  before 
the  end  of  a  fortnight,  has  hastened  her  departure  for  Cadiz, 
and  will  sail  this  very  night.  This  is  the  first  opportunity 
we  have  had  during  five  months  of  writing  to  Europe  from 
the  solitude  of  the  South  Seas ;  and  the  want  of  time  ren- 
ders it  impossible  for  me  to  write  as  I  ought  to  the  National 
Institute,  which  has  given  me  the  most  affecting  maiks  of 
the  interest  and  kindness  with  which  it  honours  me,  A  few 
days  before  my  departure  from  Quito  for  Jacn  and  the  river 
Amazon,  I  received  the  letter  dated  Pluviose  9th,  addressed 
to  me,  through  you,  by  that  illustrious  body.  This  letter 
employed  two  years  to  reach  me  in  the  Cordillera  of  the 
Andes  :  1  received  it  the  day  after  a  second  excursion  which 
I  made  to  the  crater  of  the  volcano  of  Pinchincha  to  carry 
thither  a  Volta's  electrometer,  and  to  measure  the  diameter 
of  it,  which  I  found  to  be  752  toises,  while  that  of  Vesu- 
vius is  only  312.  This  reminded  me  that  on  the  summit 
of  Guaguapichincha,  where  I  have  often  been,  and  which 
I  love  as  classical  ground.  La  Condamine  and  Bouguer  re- 
ceived their  first  letter  from  the  ci-devant  academy ;  and  I 
figure  to  myself  that  Pinchincha,  si  7nag?ia  licet  componere 
parvis,  is  fortunate  to  philosophers,  it  is  impossiole  for 
me  to  express  the  joy  with  which  I  read  that  letter  of  the- 
Institute,  and  the  repeated  assurances  of  your  remem- 
brance. How  agreeable  it  is  to  know  that  one  lives  in  tlic 
memory  of  those  whose  labours  continually  tend  to  favour 
the  progress  of  the  human  mind  !  •  In  the  deserts  of  the 
plains  of  the  Apure,  in  the  thick  forests  of  Casiguiare  and 
of  the  Oronoko,  ever)-  where,  in  short,  your  names  have 
been  present  to  mc;  and,  while  reviewing  the  different  pe-- 
riods  of  my  erratic  life,  I  stopped  with  pleasure  on  that  of 
the  years  6  and  7^  when  I  lived  among  you,  and  when  La- 
place, Fourcroy,  Vauquelin,  Gvyton,  Chaptal,  JussieUj^ 
Desfontaines,  Halle,  Lalandc,  Prony,  and  you  in  parti- 
cular, loaded  me  with  kindness  in  the  plains  of  Lieusaint* 
Receive  together  the  homage  of  my  tender  attachment  and 
of  my  constant  gratitude. 

Long  before  1  received  the  letter  which  you  wrote  to  mc 
in  your  quality  of  secretary  to  the  Institute,  I  successively 
addressed  to  the  Class  of  the  Physical  and  Mathematicsu 
Sciences  three  letters,  two  from  Santa-Fe  di  Bocota,  accom- 
panied with  a  work  on  a  genus  of  cinchona;  tnat  is  to  say, 
specimens  of  seven  kinds  of  bark>  with  coloured  drawings 
of  these  vegetables ;  the  anatomy  of  the  flower  so  different 
by  the  length  of  it$  stamina,  and  the  skeletons  earefiilly 
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dried.  Dr.  Mutis^  who  showed  me  a  thousand  marks  of 
kindness,  and  for  whose  sake  I  went  up  the  river  in  forty 
days,  gave  me  a  manuscript  of  nearly  a  hundred  magnifi- 
cent drawings  representing  new  genera,  and  new  species  of 
his  Flora  of  Bogota.  I  have  thought  that  this  collection, 
as  interesting  to  botany  as  remarkable  for  the  beauty  of  the 
colouring,  could  not  be  in  better  hands  than  in  those  of 
Jussieu,  Lamarck,  and  Desfontaines ;  and  I  have  presented 
it  to  the  National  Institute  as  a  small  mark  of  my  attach- 
ment. This  collection  and  cinchona  were  sent  off  for  Car- 
tha^ena  of  the  Indies  about  the  month  of  June  this  year ; 
and  Dr.  Mutis  took  upon  him  to  transmit  them  to  Faris. 
A  third  letter  for  the  Institute  was  dispatched  from  Quito 
with  a  geological  collection  of  the  productions  of  Pinchin- 
cha,  Catopaxi,  and  Chimborazo.  It  is  distressing  to  re- 
main under  a  melancholy  uncertainty  in  regard  to  the  ar- 
rival of  those  objects,  as  well  as  to  that  of  the  collection  of 
rare  seeds,  which  three  years  2^0  I  addressed  to  the  Jardin 
des  Plantes  at  Paris. 

Want  of  time  at  present  will  not  allow  me  to  give  you  an 
account  of  my  travels  and  occupations  since  our  return  from 
Rio  Negro.  You  know  that  at  the  Havannah  we  received 
the  false  intelligence  of  the  departure  of  captain  Baudin  for 
Buenos  Ay  res.  Faithful  to  the  promise  which  I  made  of 
joining  him  wherever  I  could,  and  persuaded  that  I  should 
De  more  usefril  to  the  sciences  by  uniting  my  labours  to 
those  of  the  naturalists  who  accompanied  captain  Baudin, 
I  did  not  hesitate  a  moment  to  sacrifice  the  little  glory  of 
finishing  my  own  expedition ;  and  I  immediately  freignted 
a  small  vessel  to  Bataban,  that  I  might  proceed  to  Cartha- 
gena  of  the  Indies.  This  short  passage  was  lengthened 
more  than  a  month  by  stormy  weather;  the  winds  had 
ceased  in  the  South  Seas,  where  I  expected  to  find  captain 
Baudin ;  and  I  entered  on  the  difficult  route  to  Quito  by 
Honda,  Ibague,  the  passage  of  the  mountain  of  Quindin, 
Popayan,  and  Pastes.  My  nealth  continued  in  a  wonderful 
manner  to  withstand  the  cnange  of  temperature  to  which  one 
is  exposed  in  this  route,  descending  every  day  from  snowy 
regions  of  2460  toises  in  height  to  scorching  valleys  where 
the  thermometer  does  not  fall  below  26^  or  24°.  My  com- 
panion Bonpland,  whose  knowledge,  courage,  and  immense 
activity  were  of  great  assistance  to  me  in  my  botanical  re- 
searches and  comparative  anatomy,  was  afflicted  for  two 
months  with  a  tertian  fever.  The  season  of  the  great  raina 
came  upon^us  in  the  most  critical  passage,  the  high  plain 
of  Pastos,  and  after  a  journey  of  eight  mootlis  we  arrived 
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at  Quito,  where  we  learned  that  captain  Baudin  had  pur- 
sued his  voyage  from  west  to  east  by  the  Cape  of  Good 
Hope.  Accustomed  to  misfortunes,  wo  consoled  oursclvea 
witn  the  idea  of  having  made  so  great  sacrifices  for  an  in-* 
tention  of  doing  good  :  casting  our  oyes  on  our  herbals,  our 
barometric  and  geodesic  measurements,  our  drawings,  and 
our  experiments  on  the  air  of  the  Cordillera,  we  did  not 
regret  our  having  traversed  that  country,  a  great  part  of 
which  has  never  been  visUed  by  anv  naturalists.  We  were 
aensible  that  man  ought  never  to  depend  on  any  thing  but 
what  is  produced  by  his  own  energy.  The  province  of 
<^uito,  the  highest  land  in  the  world,  and  torn  by  the  grand 
catastrophe  of  the  4th  of  February  1797,  furnished  us  with 
a  vast  field  for  physical  observations.  Volcanoes  so  enor- 
mous, the  flames  of  which  often  rise  to  the  height  of  50O 
toises,  have  never  been  able  to  produce  a  drop  of  liquid 
lava ;  they  vomit  up  fire,  sulphurous  hydrojren  gas,  mud^ 
and  carbonated  argil.  Since  1797  this  whole  part  of  the 
world  has  been  in  agitation ;  we  every  moment  ox^tTience 
frightful  shocks,  and  the  subterranean  noise  in  the  plains 
of  Kio  Bamba  resembles  that  of  a  niountam  ciianbling 
to  pieces  under  our  feet.  The  atmospheric  air  and  moist- 
ened earth  (all  these  volcanoes  are  in  decomposed  porphyry) 
appear  to  be  the  grand  agents  of  these  combustions  and 
these  subterranean  fermentations. 

It  has  hitherto  been  believed  at  Quito  that  2470  toises 
is  the  greatest  height  at  which  men  could  resist  the  rarity 
of  the  air.  In  the  month  of  March  1802  we  spent  some 
days  in  the  large  plains  which  surround  the  volcano  of  An-^ 
tisana  at  2107  fathoms,  where  the  oxen,  when  hunted,^ 
often  vomit  up  blood.  On  the  l6th  of  March  we  found 
out  a  passage  over  the  snow,  a  gentle  acclivity,  on  which 
we  ascended  to  the  height  of  2773  toises.  The  air  there 
contained  O'OOS  of  carbonic  acid,  0*218  of  oxygen,  and 
0'774  of  azote.  Reaumur's  thennometer  was  only  at  13°; 
it  was  not  at  all  cold,  but  the  blood  issued  from  our  lips  and 
eyes.  The  situation  did  not  permit  me  to  make  a  trial  of 
Borda's  compass  but  in  a  grotto  lower  down  at  the  height 
of  2467  toises ;  the  intensity  of  the  magnetic  forces  was 
greater  at  that  height  than  at  Quito  in  the  ratio  of  230  ta 
218  :  but  it  must  not  be  forgotten  that  the  number  of  oscil- 
lations often  increases  when  the  inclination  decreases,  and 
Uiat  this  intensity  is  increased  by  the  mass  of  the  mountain, 
the  pori'hyry  of  which  affects  the  magnet.  In  the  expedi-. 
tion  I  undertook  on  the  23d  of  June  1 S02  to  Chimborazo, 
we  proved  tliat  with  patience  it  is  possible  to  sustain  a^ 
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greater  rarity  of  the  air.  We  ascended  500  toises  higher 
than  Condamine  (on  Carazon),  and  on  Chiniborazo  we 
carried  our  instruments  to  the  height  of  3031  toise?,  where 
we  saw  the  barometer  fall  to  13  inches  11-2  lines  :  the  ther- 
mometer was  at  1-3°  below  zero.  We  still  bled  at  the  lips  j 
our  Indians  deserted  us  as  usual ;  C.Bonpland,andM.Mon- 
tufar,  son  of  the  marquis  de  Salvalegre  of  ^^uito,  were  the 
only  persons  who  remained.  We  all  experienced  an  unea- 
siness, debility,  and  desire  to  vomit,  which  certainly  arose 
as  much  trom  the  want  of  oxygen  in  these  regions  as  from 
the  raiity  of  the  air.  At  that  mimense  height  I  found  only 
0*20  of  oxygen.  A  frightful  chasm  prevented  us  from 
reaching  the  summit  of  Chimborazo,  of  which  we  were 
within  236  toises.  You  know  that  a  great  uncertainty  still 
prevails  in  regard  to  the  height  of  this  colossus,  which  La 
Condamine  measured  only  at  a  very  great  distance,  assign- 
ing to  it  the  height  of  nearly  3220  toises,  w  hereas  Don  Juan 
makes  it  3380  toises  ;  nor  does  this  difference  arise  from  the 
different  heights  which  these  astronomers  adopted  for  the 
signal  of  Carabura.  I  measured  in  the  plain  of  Tapia  a  base 
of  1702  metres.  Pardon  me  if  T  speak  sometimes  of  toises 
and  sometimes  of  metres,  according  to  the  nature  of  my  in- 
struments. You  1  now  that  in  publication  every  thing  may 
be  reduced  to  the  metre,  and  centigrade  thermometer.  Two 
geodosic  operations  gave  me  for  Chimborazo  3267  toises 
above  the  level  of  the  sea ;  but  the  calculations  must  be  recti- 
6ed  by  the  distances  of  the  sextant  from  the  artificial  horizon 
and  by  other  circumstances.  The  volcano  of  Tunguragua 
has  decreased  a  great  deal  since  the  time  of  La  Condamine : 
instead  of  2620  toises  I  found  no  more  than  253 1 ;  and,  in 
my  opinion,  this  does  not  arise  from  an  error  in  the  opera- 
tions, because  in  my  measures  of  Cayambe,  Antisana,  Co- 
topaxi,  and  Ilinia^a,  I  seldom  differ  ten  or  fiiteen  toises* 
from  the  results  of  I^  Condamine  and  Bouguer.  The  in- 
habitants of  these  unfortunate  countries  all  say  that  Tungu- 
I'agua  has  visibly  decreased  in  height :  on  the  other  hand,  I 
find  that  Cotopaxi,  which  has  been  subject  to  such  immense 
explosions,  is  of  the  same  height  as  in  1744,  or  rather 
somewhat  higher.  But  the  stony  summit  of  Cotopaxi  in- 
dicates that  It  is  a  chimney,  which  resists  and  retains  its 
figure.  The  operations  we  made  from  January  to  July  in 
the  Andes  of  Quito  gave  to  their  inhabitants  the  dismal  in- 
telligence that  the  crater  of  Pinchincha,  which  La  Conda- 
mine saw  full  of  snow,  bums  again ;  and  that  Chiii^borazo^ 
which  was  thought  to  be  so  peaceable  and  innocent,  has 
been  a  volcano^  and  perhaps  will  one  day  be  so  again.    We 
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,  found  burnt  rocks  and  pumice-stone  at  the  height  of  3031 
toises.  It  will  be  unfortunate  for  the  human  race  if  the 
volcanic  fire^  for  it  may  be  said  that  the  whole  high  land 
of  Quito  is  one  volcano  with  several  summits,  should  force 
a  passage  through  Chimborazo.  It  has  often  been  said 
that  this  mountain  is  granite,  but  a  single  atom  of  it  is  not 
to  be  found :  it  is  porphyry,  here  and  there  disposed  in 
columns  inclosing  vitreous  feld-spar,  comcerre  and  oli- 
vin.  This  stratum  of  porphyry  is  1 900  toises  in  thickness. 
On  this  subject  I  could  mention  a  polarizing  porphyry 
which  we  discovered  at  Voisaco  near  Pasto;  a  porphyry 
which,  analogous  to  the  serpentine  I  described  in  the  Jour-^ 
7ial  de  Physique,  has  poles  without  attraction.  I  might 
mention  other  facts  relative  to  the  grand  law  of  the  paraU 
lelism  of  the  strata,  and  of  their  enormous  thickness  near 
the  equator :  but  this  is  too  much  for  a  letter,  which  perhaps 
will  be  lost ;  and  besides,  I  shall  recur  to  this  subject  an- 
other time:  I  shall  only  add,  that  besides  the  elephants 
teeth  which  we  sent  to  C.  Cuvier  from  the  land  of  Santa- 
Fe,  1350  toises  in  height,  we  have  preserved  for  him  others 
more  beautiful ;  some  of  the  carnivorous  elephant,  and 
others  of  a  species  a  little  different  from  those  of  Africa, 
brought  from  the  valley  of  Timana,  the  town  of  Ibarra, 
and  from  Chili.  Here  then  we  have  confirmed  the  exist- 
ence of  that  carnivorous  monster  from  the  river  Ohio  from 
50®  northern  latitude  to  33®  south  latitude.  I  spent  a  very 
agreeable  time  at  Quito.  The  president  of  audience  baron 
de  Carondelet  loaded  us  with  kmdness,  and  for  three  years 
I  have  not  once  had  reason  to  complsun  of  the  agents  of  the 
Spanish  government,  which  have  every  where  treated  me 
with  a  delicacy  and  distinction  of  which  I  must  ever  retain 
a  grateful  remembrance.  How  much  the  times  and  man-' 
ners  have  changed  !  I  have  paid  particular  attention  to  the 
pyramids  and  their  foundation,  which  I  do  not  think  at  all 
deranged  in  regard  to  the  mill-stones  (pierres  molaires).  A 
generous  individual,  a  friend  to  the  sciences,  and  to  those  men 
who  have  done  honour  to  them,  such  as  La  Condamine^ 
Godin,  and  Bouguer,  the  marquis  de  Saival^re,  at  Quito,, 
thinks  of  reconstructing  them ;  but  this  leads  me  too  far. 

After  passing  Assonay  and  Cuen9a,  where  they  gave  us. 
bull -fights,  we  pursued  our  way  by  the  Oxa  to  complete 
our  labours  on  cinchona.  We  then  spent  a  month  in  the 
province  of  Jaen  de  Bracamorros  and  among  the  Pongos  of 
the  river  Amazon,  the  banks  of  which  are  ornamented  with 
the  andiva  and  htffanvillcea  of  Jussieu^  It  appeared  to  me 
pf  importance  to  nx  the  longitude  of  Tomtependa  and  Chu<« 

cungat^ 
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eangaty  where  Condamine's  chart  begins,  and  to  connect 
these  points  with  the  coast.  La  Condaniine  was  able  to 
determine  the  longitude  only  of  the  mouth  of  the  Napa : 
time^keepers  were  not  then  in  existence,  so  that  the  longi- 
tude of  these  countries  requires  a  great  many  changes.  My 
chronometer  by  Louis  Bcrthoud  does  wcndcrs ;  as  I  see  by 
making  observations  from  time  to  time  on  the  first  satellite^ 
and  comparing  print  tor  point  my  differences  of  meridian 
with  those  touud  during  the  expedition  of  M.  Fidalgo,  who 
by  order  of  the  king,  performed  trigonometrical  operation! 
from  Cumana  to  Carthagcna, 

From  the  river  Amazon  we  crossed  the  Andes  at  the 
mines  of  Hualgayoc,  which  produce  a  million  of  piastre* 
per  annum,  and  where  the  mine  of  gray  argentiferous  cop- 
per is  found  at  the  height  of  2063  toises.  We  descended 
by  Casamasca  (where  m  the  palace  of  Atahualpa  I  deline- 
ated the  arches  of  the  Peruvian  vaults)  to  Truxilla,  pro- 
ceeding thence  by  the  deserts  of  the  coast  of  the  South 
Sea  to  Lima,  where  for  one-half  of  the  year  the  heavens 
are  obscured  by  thick  vapours.  I  hastened  to  Lima,  that  I 
might  observe  there  the  transit  of  Mercury  on  the  9th  of 
November  1802. 

Our  collections  of  plants,  and  the  drawings  which  I  made 
in  regard  to  the  anatomy  of  genera,  agreeably  to  the  ideas 
communicated  to  me  by  Jussieu  in  conversations  in  the 
Society  of  Natural  History,  have  greatly  increased  by  the 
riches  which  we  found  in  the  province  of  Quito,  at  Loxa^ 
at  the  river  Ama?;on,  and  in  the  Cordilleras  of  Peru.  We 
found  a  great  many  of  the  plants  seen  by  Joseph  de  Jussieu ; 
such  as  the  lloqua  affinis,  the  quillajaej  and  others.  We 
have  a  new  species  oi  jussicea  which  is  charming,  colhtiaj 
several  passl/ioj-es,  and  the  Iwanilms  in  a  tree  of  sixty  tieet 
of  height.  We  are  particularly  rich  in  palms  and  grami- 
neous plants,  on  which  C.  Bonpland  lis^  made  a  very  ex- 
tensive work.  We  have  at  present  3784  very  complete  de- 
scriptions in  Latin,  and  nearly  a  third  more  of  plants  in 
herbals  which  for  want  of  time  we  have  nut  been  able  to 
describe.  Of  every  vegetable  we  can  indicate  the  rock 
where  it  resides,  and  tlie  height  in  toises  at  which  it  grows ; 
so  that  in  our  manuscripts  will  be  found  very  correct  ma- 
terials for  the  geography  of  plants.  To  do  still  better,  I 
and  Bonpland  have  often  described  the  same  plant  sepa- 
rately. But  two-thirds  and  more  of  the  descriptions  belong 
to  the  assiduity  of  Bonpland  alone^  whose  zeal  and  devo- 
tion for  the  sciences  cannot  be  too  much  admired.  Jussieu, 
Pesfbntaines^  and  Lamarck^  have  in  him  formed  a  pupil 

who 
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who  will  do  great  things.  We  compared  our  herbals  with 
those  of  Dr.  Mutis,  and  we  consulted  a  great  many  books 
in  the  immense  library  of  that  great  man.  We  are  con- 
vinced that  we  have  a  e;reat  many  new  genera  and  species, 
but  much  time  and  labour  will  be  required  to  determine 
what  is  really  new.  We  shall  bring  with  us  also  a  siliceous 
substance  analogous  to  the  tabascker  of  the  East  Indies,, 
which  M.  Mace  has  analysed.  It  exists  in  the  knots  of  a 
gigantic  gramineous  plant  which  is  confounded  with  the 
bambou^  out  which  in  its  flower  differs  from  the  hambusa 
of  Schreiber.  I  do  not  know  whether  Fourcroy  has  re- 
ceived the  milk  of  the  vegetable  cow,  a  tree  so  called  by  the 
Indians.  It  is  a  milk  which  when  treated  with  nitric  acid 
gave  me  a  caeut-chouc  of  a  balsamic  odour,  but  which,  in- 
stead of  being  caustic  and  hurtful  like  all  vegetable  milks, 
is  nourishing,  and  agreeable  to  drink.  We  discovered  it 
in  the  road  to  Oronoko,  in  a  plantation,  where  the  negroes 
drink  a  great  deal  of  it.  I  have  sent  also  to  Fourcroy  by 
the  way  of  Guadaloupe,  as  well  as  to  sir  Joseph  Banks  by 
Trinidad,  our  dapich^,  or  white  oxygenated  caout-chouc, 
which  exudes  from  the  roots  of  a  tree  in  the  forests  of  Pi- 
rn ichin  in  the  most  remote  comer  of  the  world  towards  the 
sources  of  the  Rio  Negro, 

I  shall  not  go  to  the  Philippines.  I  shall  proceed  to  Eu- 
rope by  Acapulco,  Mexico,  and  the  Havannah ;  and  I  hope 
to  have  the  pleasure  of  seeing  you  at  Paris  in  Seiptember  or 
October  1803. 

Health  and  respect, 

Humboldt, 

P.  S.  I  shall  be  at  Mexico  in  February,  and  at  the  Ha- 
vannah in  June. 


XXVIII-  jiccmint  oftlie  Marine  Spencer  for  the  Preservation 
of  Lives  in  Cases  of  Shipwreck  or  other  jiccidents  at  Sea. 
By  Knight  Spencer,  Esq.  of  Bread-street,  Cheapside^ 

jL  OR  this  invention,  which  seems  likely  to  be  of  great  uti- 
lity, the  Royal  Humane  Society  were  pleased  to  award  tc 
Mr.  Knight  their  honorary  silver  medallion  on  the  25th  of 
March  1803. 

ExploTiation, 

A  (Plate  IV.)  is  a  girdle  of  a  diameter  to  fit  the  body,  six 
inches  broad,  composed  of  about  800  old  tavern  corks, 
strung  upon  a  strong  twine,  well  lashed  together  with  lay- 

cord^ 
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^rd,  covered  with  canvas^  and  psunted  in  oil^  so  as  to 
toake  it  water-proof.  ' 

Bfi  are  tapes  or  cords  about  two  feet  long  fastened  to 
the  back  of  the  girdle  with  loops  at  the  ends. 

C  is  another  tape  or  cord  about  three  feet  long,  in  the 
middle  of  which  a  few  corks  are  strung,  covered  with  can- 
vas, and  painted  as  above. 

D  is  a  pin  of  hard  wood  three  inches  long  and  half  an 
inch  diameter,  fastened  to  the  front  of  the  girdle  by  a  tape 
or  cord  about  two  inches  long. 

E  the  same. 

When  the  marine  spencer  is  to  be  used,  slide  it  from  the 
feet  close  up  under  the  arms ;  bring  the  tapes  or  cords  B  B 
one  over  each  shoulder,  and  fasten  them  by  the  loops  to  the 
pin  D;  bring  the  tape  or  cord  C  between  the  legs,  and  fasten 
It  to  the  pin  E. 

A  person  thus  equipped,  though  unacquainted  with  swim- 
ming, may  safely  trust  himself  to  the  waves ;  for  he  will 
float  head  and  shoulders  above  water  in  any  storm,  and  by 
paddling  with  his  hands  may  easily  gain  the  shore. 

N.B.  A  marine  spencer  constructed  as  above,  and  co- 
vered with  strong  canvas  unpainted,  will  have  nearly  the 
same  buoyancy,  though  more  liable  to  damage  from  the 
effects  of  sea  water. 


XXIX,  On  the  Electric  Fluid*. 

X  HB  hypothesis  of  the  electric  phacnomena  being  caused 
by  tu^  fluids  is  now  nearly  given  up  for  the  more  simple 
one  of  a  single  fluid.  Cavallo  in  his  Treatise  on  Electricity, 
4th  edit.  vol.  i.  p.  106,  107,  says:  ^^  When  a  body  does 
not  show  any  electrical  appearances,  it  is  then  supposed  to 
contain  its  natural  quantity  of  electric;  fluid  (but  whether 
that  quantity  bears  any  proportion  to  the  quantity  of  matter 
in  general  or  not,  is  uncertain,  and  therefore  that  body  is 
said  to  be  in  its  natural  or  non-electrified  state) :  but  if  a 
body  shows  any  electrical  appearances,  it  is  then  said  to  be 
electrified,  and  it  is  supposed  that  it  has  either  acquired  an 
additional  quantity  of  electric  fluid,  or  that  it  has  lost  some 
of  its  natural  share.  A  body  having  received  an  additional 
quantity  of  electric  fluid  is  said  to  be  overcharged,  or  posi^ 
tively  electrified ;  and  a  body  that  has  lost  part  of  its  natural 
quantity  of  electric  fluid  is  said  to  be  undercharged^  or  nega* 

*  Communicated  by  a  Friend  to  Physical  Inquiries. 
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tively  electrified.'*  This  is,  it  is  believed,  tlic  theory  iio^ 
generally  adopted  by  electricians,  and  is  probably  true  as  fat 
as  it  ^oes  :  but  the  writer  of  this  paper  is  of  opinion  that  thef 
lilectrical  effects  do  not  only  depend  on  an  additional  quan-^ 
tity  in  one  case,  and  a  loss  of  the  fluid  in  the  other,  but  on 
the  state  of  condensation  (including  iti  this  term  compression) 
and  rarefaction  (including  dilatation)  of  the  fluid,  the  ccwi- 
densed  state  being  what  is  usually  called  the  positive  or  pbis^ 
and  the  rarefied  the  negative  or  minus  state.  If  the  electric 
fluid  be,  as  is  commonly  thought,  elastic,  there  is  little 
doubt  but  that,  when  an  additional  quantity  is  thrown  ori 
to  a  body,  it  suffers  compression;  aaid,  on  the  contrary^ 
when  a  portion  is  taken  away,  that  the  remaining  fluid  is 
dilated.  With  non-elastic  substances  a  state  of  condensa^^ 
*  tion,  or  rather  density y  may  exist  without  compression^  and^ 
on  the  contrary,  rarefaction  without  dilatation^  if  the  parti* 
cles  of  such  matter  are  of  different  sizes ;  for  suppose  a  boX 
were  filled  with  wooden  balls  of  an  inch  diameter,  therei 
would  be  many  vacancies  between,  which  might  be  filled 
up  with  smaller  balls,  and  the  bulk  not  increased :  here^ 
would  be  density  without  compression :  take  the  small  balls 
away,  and  there  will  be  rarefaction  without  dilatation.  This 
case  we  can  hardly  suppose  to  exist  amongst  elastic  8ub-« 
stances,  though  certainly  possible,  if  each  of  the  particles 
were  at  their  greatest  state  of  compression  or  dilatation^  and 
were  of  different  magnitudes. 

In  the  Philosophical  Magazine,  vol.xii.  p.  186,  an  optical 
experiment  was  suggested  which  might  perhaps  give  some 
insight  into  the  two  electric  states :  hitherto  there  do  not 
seem  any  decisive  experiments  which  determine  the  state  of 
the  course  of  the  electric  fluid.  In  order  to  illustrate  the 
hypothesis  here  advanced,  let  the  conductor  which  is  con- 
nected to  the  cushion,  commonly  called  the  negative  con- 
ductor, and  the  other,  or  positive  conductor,  be  compared 
to  the  receiver  of  a  common  (rarefying)  air  pump  and  the 
receiver  of  a  condensing  machine  (or  condensing  air  pump^ 
as  it  might  be  called),  both  united,  as  they  sometimes  are^ 
on  one  frame :  here,  whilst  the  air  in  one  receiver  is  rai*e- 
fied,  in  the  other  it  becomes  condensed.  It  is,  according 
to  the  opinion  now  brought  forward,  the  equilibrium  of 
condensation  and  compression^  not  simply  of  quantity^  which 
produces  the  shock,  the  spark,  and  other  electricatl  eflfects. 

Would  not  the  terms  supplying  conductor  and  receiving 
conductor  be  preferable  to  positive  and  negative  conductor T 
Perhaps  electrical  supplyer  and  receiver  alone  would  be  suffiw 
cicnt  when  speaking  oi  the  machine. 

XXX*  Pr(H 
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XXX.  Proceedings  of  Learned  Societies,  Societies  of  the 

Arts  J  (Sc, 

BATAVIAN  SOCIETY  OP  THE  SCIENCES  AT  HAARLEM. 

JL  HIS  society  held  its  fifty-first  yearly  general  meeting  on 
the  21st  of  May^  and^  after  examining  the  answers  sent  in 
to  prize  questions  since  the  last  meeting,  resolved  to  continue 
the  following  to  which  no  answers  had  been  received  : 

1st,  What  light  has  the  new  chemistry  thrown  on  our 
knowledge  of  the  nature  of  the  human  body  ? 

2d,  How  far  have  physicians,  in  consequence  of  the 
light  thrown  on  the  nature  of  the  human  body  by  the  new 
chemistry,  become  better  acquainted  than  before  with  the 
nature  and  causes  of  certain  diseases  ?  and  what  conse- 
quences, more  or  less  confirmed  by  experience  and  useful  to 
the  practice  of  medicine,  can  be  thence  deduced  ? 

3a,  How  far  has  the  new  chemistry  made  physicians 
fully  acquainted  with  the  action  of  certain  medicines  which 
liave  either  been  long  used  or  lately  recommended  ?  and  what 
advantages  arise  from  this  knowledge  in  the  treatment  of 
certain  aiseases? 

As  some  celebrated  philosophers,  in  their  application  of 
the  fundamental  principles  of  the  new  chemistry  to  the 
knowledge  of  the  human  body,  to  diseases  and  to  the  cure 
of  them,  have  indulged  too  much  in  hypothesis  not  found- 
ed on  experience ;  and  as  great  injury  must  thereby  arise  to 
the  practice  of  medicine,  to  which  the  new  chemistry  seems 
to  promise  so  much  advantage,  provided  Lavoisier's  rule  of 
admitting  nothing  in  it  which  is  not  founded  on  experience 
be  observed ;  the  society  requires  that,  in  answering  these 
three  questions,  a  distinction  will  be  made  between  what  is 
fully  proved  and  what  rests  on  weak  grounds,  and  that  the 
uncertainty  of  the  latter  only  will  be  briefly  pointed  out. 

4th,  How  far  are  the  causes  of  the  corruption  of  stag- 
nant water  known  ?  And  from  what  is  already  known  and 
can  be  proved  on  the  subject,  what  are  the  best  and  least 
hurtful  means  which  can  be  employed  to  preserve  stagnant 
water  from  corruption  ? 

The  answers  to  these  questions  are  to  be  sent  in  before 
the  1st  of  November,  1804. 

The  following  questions  are  again  proposed  to  be  an-» 
iwered  before  the  1st  of  January,  1804 : 

A  natural  history  and  description  of  whales,  to  serve  as 
the  means  of  tracing  out  the  places  where  these  animals 
are  to  be  found ;  together  with  the  safest  and  best  methods 
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either  already  known  or  practised^  or  which  can  be  brought 
into  practice,  to  kill  them  with  the  grea  est  speed  and  safety# 
To  be  ans\\  ered  before  the  1st  ot  N  )vember,  1904  : 

I.  How  far  can  the  meteorological  observations  made  in 
the  Netherlands  serve  for  acquiring  a  knowledge  of  the 
nature  of  the  winds  of  these  countries  ?  which  are  the  most 
prevalent  winds  ?  what  is  their  regular  or  general  succes* 
sion  ?  from  what  previous  circumstances  can  the  inhabit- 
ants on  some  occasions,  and  with  any  degree  of  certainty, 
ioretel  changes  of  the  winds  ?  and  what  influence  have  they 
in  general  or  sometimes  on  changes  of  the  weather  ? 

II.  An  accurate  nomenclature  of  the  mammaha,  birds, 
and  amphibia,  not  formerly  introduced,  which  are  found  ill 
the  Netherlands,  with  their  synonyms  and  the  charac-» 
teristic  marks  of  the  species  and  genera  arranged  according 
to  the  Liunaean  system,  with  an  indication  of  one  or  more 
of  the  best  fiijures  of  each  animal. 

The  followuig  is  proposed  in  consequence  of  the  ftmd 
established  by  the  late  director,  N.  W.  Kops: 

III.  As  it  is  of  great  importance  to  the  diffusion  of  each 
branch  of  natural  knowledge  to  have  the  principal  truths 
of  it  briefly  and  clearly  exposed,  the  society  requires  that, 
from  the  great  number  of  writings  on  the  action  of  the 
Voltaic  pile,  whether  given  in  journals  or  other  periodical 
works,  an  essay  may  be  composed  containing  an  account  of 
what  has  been  learned  in  regard  to  the  Voltaic  pile  and  the 
experiments  made  with  it. 

1  he  following  questions  are  still  proposed  to  be  answered 
under  the  usual  conditions  : 
For  an  unlimited  period. 

I.  What  have  we  been  taught  by  experience  in  regard  to 
the  utility  of  some  animals  which  appear  to  be  noxious, 
and  especially  in  the  Netherlands  ?  and  what  precautions 
are  to  be  employed  in  order  to  extirpate  them  ? 

II.  What  indigenous  plants,  hitherto  not  tried,  can  be 
employed  with  advantage  m  the  materia  medica  in  the  room 
of  exotic  plants  ? 

III.  What  indigenous  vegetables,  never  yet  used,  can  be 
employed  as  wholesome  and  cheap  food?  and  what  foreign 
vegctaoles,  not  used  in  this  country,  can  be  introduced  for 
the  same  purpose  ? 

fV.  What  indigenous  plants,  not  yet  used,  are  capable, 
according  to  well  established  proofs,  of  furnishing  good 
dyc-stufls,  which  can  be  prepared  and  employed  with  ad- 
vantage? and  what  exotics,  fit  for  the  same  purpose,  can  be 
introauced  and  cuhivated  on  waste  land  with  advantage  ? 

The 
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The  answers,  written  in  the  usual  manner  in  Dutch, 
French,  Latin,  or  German  (but  not  in  German  characters), 
accompanied  with  a  sealed  billet  containing  the  author's 
name,  must  be  transmitted  (post  paid)  to  M,  Van  Maruni, 
secretary  to  the  society. 

The  prize  for  each  of  the  above  questions  is  a  gold  me- 
dal, with  the  usual  impression  of  the  society,  and  the  name 
of  the  author  and  the  date  on  the  edge,  or  thirty  ducats,  at 
the  option  of  those  to  whom  the  gold  medal  is  adjudged. 

CHALCOGRAPHIC  SOCIETY,  LONDON. 

It  must  be  highly  gratifying  to  the  lovers  of  the  fine  arts, 
to  those  who  know  their  powerful  influence  on  the  public 
mind,  to  be  informed  that  a  society  of  engravers  has  bcea 
formed  under  the  immediate  patronage  of  his  royal  high- 
ness the  prince  of  Wales.  To  alleviate  the  misfortunes  and 
.miseries  resulting  from  sickness  and  the  decays  of  nature, 
is  the  immediate  object  of  the  institution ;  and  we  have  no 
doubt  but  the  funds  arising  from  the  subscriptions  of 
artists,  aided  by  the  support  which  it  merits,  and  will  no 
doubt  obtain,  not  only  from  the  lovers  of  the  arts,  but  from 
those  who  entertain  liberal  and  enlarged  views  of  the  true 
interests  of  their  country,  will  prove  equal  to  the  support  of 
those  who,  in  spite  of  their  exertions,  may  need  such  aid. 

To  the  public  this  institution  promises  the  most  solid 
advantages;  advantages  impossible  to  be  commanded  by 
any  other  means.  .  Talent,  energy,  and  power,  with  the  pe- 
culiar acquirements  and  excellencies  of  each  artist  in  each 
line,  united  and  concentrated  in  single  productions,  must 
give  them  a  degree  of  excellence  which  could  never  be  ob- 
tained from  insulated  talents,  however  splendid,  and  (must 
increase  in  proportion  the  commercial  interests  of  the 
country. 

The  institution  had  its  first  anniversary  dinner  on  Wed- 
nesday, the  6th  of  July,  at  the  Crown  and  Anchor,  in  the 
Strand.  It  was  numerously  and  respectably  attended,  and 
the  afternoon  was  spent  amidst  that  social  enjoyment  which 
arises  from  a  mutual  interchange  of  sentiments  enlivened  by 
genius,  and  polished  and  corrected  by  taste.  Great  har- 
mony prevailed  during  the  whole  evening,  and  the  company 
separated  highly  gratified  with  the  result  of  their  meeting, 
and  animated  by  the  hope  of  that  success  to  which,  by  their 
.  laudable  exertions,  they  are  so  well  entitled. 

The  following  is  a  list  of  the  oflicers  and  committee  for 
the  present  year ; 

Francis  Bartolozzi,  R.  A.  engraver  to  the  king,  president. 
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Peltro  William  Tomkins,  esq.  historical  engraver  to  the 

mieen,  vice-president. 
Anker  Smith,  esq.  A.  R.  A-  treasurer, 
Abraham  Raimbach^  esq. 
Charles  Warren,  esq. 
James  Parker,  esq. 
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Notice  of  the  Labours  of  the  Mathematical  and  Physical 
Class  of  the  Scie?ic€S  since  the  last  Public  Sitting. 

The  name  of  tautochrones  is  given  to  curves  in  which 
the  oscillations  of  a  heavy  body  are  always  of  the  same 
duration,  whatever  may  be  their  extent.  Tautochrones  have 
been  rendered  celebrated  by  the  labours  of  the  greatest 
geometricians,  who  have  successively  endeavoured  to  over- 
come the  difficulties  exhibited  by  the  different  hypotheses 
.  which  may  be  formed  in  regard  to  the  laws  of  gravity  and 
resistance.  But  tliough  their  formulae  had  all  the  gene- 
rality possible,  they  sought  only  for  plane  tautochrones, 
while  for  each  hypothesis  there  exist  an  infinite  number 
which  are  of  a  double  curvature. 

An  examination  of  these  new  tautochrones,  and  their  re- 
lation with  plane  tautochrones,  form  the  object  of  a  me- 
moir by  C.  Biot.  From  a  consideration  of  the  formulc 
the  author  has  deduced  some  theorems  remarkable  for  their 
simplicity.  But  whatever  may  be  their  elegance  or  novelty, 
we  shall  not  enter  into  any  detail  respecting  a  matter  so  ab- 
stract, that  Bossut  in  his  Essay  on  the  History  of  the  Ma~ 
thematics  thought  it  his  duty  to  give  an  exculpation  af 
those  geometricians  who  have  employed  their  powers  and 
their  genius  on  these  problems,  which  are  merely  theoreti- 
cal. Nothing  can  be  added  to  the  solidity  of  the  reasons 
which  he  adduces  in  favour  of  these  speculations,  which  on 
the  first  view  appear  barren,  but  which  in  the  end  may  be 
cpplied  to  useful  purposes.  But  this  may  be  rendered  more 
sansible  by  a  striking  example.  When  the  anticnt  geo- 
metricians were  endeavouring  with  so  much  care  to  disco- 
ver 
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▼cr  all  the  properties  of  the  conic  sections,  and  when  Apol- 
lonius  made  them  the  subject  of  a  profound  treatise,  the 
books  of  which  have  been  long  regretted,  and  which  have 
not  been  handed  down  to  us^  might  not  the  same  reproach 
of  the  loss  of  time  in  meditations  which  might  have  been, 
better  employed,  have  been  addressed  to  them  ?  Who  could 
then  foresee  the  numerous  applications  which  have  been 
made  of  these  curves  to  several  branches  of  the  mathema- 
tics ?  and  who  could  suspect  that  the  ellipsis  is  the  figure  of 
all  the  planetary  orbits  ? 

Of  the  most  useful  elementary  problems,  none  has  re- 
ceived more  solutions  than  that  the  object  of  which  is  to 
correct  the  apparent  distances  of  the  moon  from  the  sun 
and  stars,  in  order  to  deduce  from  it  the  longitude  at  sea. 
This  problem  is  not  indeed  very  difficult;  but  it  is  of  daily 
use,  and  those  who  have  occasion  to  employ  it  are  not  al- 
ways well  versed  in  calculation :  on  this  account,  the  easiest 
approximations  sufficiently  exact  for  practice  have  been 
substituted  for  the  rigorous  methods.  The  subject  was 
thought  to  be  exhausted^  and  yet  very  simple  considera- 
tions, which  never  before  occurred  to  any  one,  have  fur- 
nished C.  Legendre  with  an  entirely  new  solution.  His 
formula  possesses  a  remarkable  symmetry,  which  serves  to 
engrave  it  on  the  memory.  Nothing  was  wanting  but  a 
litue  brevity  in  the  calculation ;  and  the  author  has  found 
means  to  give  it  this  merit  by  including  in  two  tables  se- 
veral terms,  the  suppression  of  which  shortens  the  opera- 
tion a  third.  Other  known  formulae  possessed  the  latter 
advantage ;  but  the  new  solution  has,  above  all  others,  the 
merit  of  elegant  symmetry;  which  ought  to  be  considered  of 
great  importance,  since  it  contributes  to  facilitate  the  ope- 
ration. 

If  the  'phaenomena  of  the  tides  were  subjected  only  to 
the  combined  action  of  the  sun  and  moon,  they  might  be 
prediqted  with  the  same  precision  as  the  celestial  phaeno- 
mena.  With  a  few  data  obtained  by  observation,  one 
might  announce  before-hand,  both  the  exact  moment  and 
the  precise  elevation  of  the  waves.  The  action  of  the 
winds,  which  will  doubtless  •always  escape  our  calculation, 
may  serve  indeed  to  account  for  the  principal  and  periodi- 
cal causes  of  the  tides  :  but  it  at  least  modifies  their  effects ; 
it  can  increase  or  diminish,  accelerate  or  retard  them ;  and 
if  the  sun  and  moon  shall  happen  to  be  so  placed  as  to 
produce  the  strongest  tide,  and  if  the  wind  conspire  also  to 
raise  the  waters,  they  may  then  produce  extraordinarv  in- 
undations', of  which  it  is  of  importance  to  be  forewarned 
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in  order  that  the  necessary  precautions  may  be  taken.  It 
is  on -this  account  that  for  some  time  the  Connoissance  des 
Terns  has  announced  for  all  the  new  and  full  moons  the 
force  of  tlie  tides,  abstracting  from  every  local  and  acci- 
dental circumstance.  The  t'i3es  of  Ventose  and  Gerininal 
last  were  announced  as  about  to  be  the  highest  in  the 
course  of  the  year.  They  attracted  the  attention  of  ob- 
servers and  of  the  curious.  If  the  expectation  of  the  latter 
was  not  fully  answered,  the  former  had  reason  to  be  more 
satisfied.  These  tides,  indeed,  were  the  highest  of  any  re- 
membered :  but  the  atmosphere  was  calm;  and  consequently 
none  of  those  accidents,  the  possibility  of  which  only  was 
foreseen,  could  take  place.  C.  Rochon  communicated  to 
the  class  what  he  observed  at  Brest,  and  C.  Septfontaines 
has  transmitted  to  us  what  he  saw  at  Calais.  Their  notices 
induced  C.  Laplace  to  read  a  memoir;  at  the  conclusion  of 
which  the  class,  sensible  of  the  necessity  of  a  series  of  ob- 
servations made  at  different  ports,  and  according  to  an 
uniform  method,  appointed  a  commission  charged  with 
drawing  up  instructions  proper  for  sen'ing  as  a  guide  to 
observers. 

The  report  of  the  commission  has  been  printed,  to  be 
distributed  in  the  ports.  The  ministers  have  promised  to 
give  their  orders;  and  the  series  of  observations  destined  to 
make  known  what  part  of  the  phaenomena  of  the  tides  de- 
pends on  periodical  and  general  causes,  and  what  depends 
on  local  or  accidental  causes,  will  soon  be  begun. 

The  new  planets  discovered  by  Piazzi  and  Olbers  conti- 
nue to  engage  the  attention  of  astronomers.  Notwith- 
standing the  smallness  of  the  arc  which  they  have  passed 
through  in  our  sight,  and  notwithstanding  the  consider- 
able perturbations  which  they  experience  from  Jupiter,  wx 
have  already  obtained  the  elements  of  their  orbits  with  suf- 
ficient precision  to  find  again  these  bodies  in  the  place  in- 
dicated by  calculation,  when  they  become  visible,  after  hav- 
ing been  several  months  lost  in  the  rays  of  the  sun.  The 
greatest  difficulty  arises  from  their  extreme  smallness, 
which  sometimes  causes  us  to  doubt  whether  we  have  them 
in  the  field  of  the  telescope.  This  is  .true  in  regard  to 
Pallas  in  particular,  which  appears  sometimes  like  a^star  of 
the  lOth  an4  11th,  or  even  the  12th  magnitude,  while 
Ctvfts  appears  of  the  7th  or  8th.  But  as  there  is  some- 
thing too  arbitrary  in  this  distribution  of  the  stars  accord- 
ing 10  the  order  of  their  magnitudes,  it  will  be  better  to 
say  with  Messier,  that  Pallas  is  the  smallest  object  that  can 
be  distinguished  with  an  excellent  telescope. 

An 
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An  extraordinary  circumstance  has  given  to  this  imper- 
ceptible star  for  a  moment  a  more  sensible  diameter  a»d  a 
stronger  light.  On  the  28th  of  May,  the  weather  being 
very  tine,  C.  Messier  was  surprised  to  find  in  it  a  light 
double  to  that  which  it  had  before ;  and  yet,  according  to 
calculation,  the  distances  of  the  sun  and  moon  being 
nearly  the  same,  the  brightness  of  the  planet  ought  not  to 
have  changed.  The  cause  of  this  appearance  was  soon  dis- 
covered. The  small  planet  in  its  course  met  with  a  star,  to 
which  it  appeared  to  be  so  close  that  the  least  interval  could 
not  be  observed  between  them.  Forty-two  minutes  after, 
a  separation  took  place,  and,  according  to  the  known  mo- 
tion of  the  planet,  the  interval  must  have  been  15".  The 
position  of  the  small  star  may  be  determined  at  leisure ;  and 
from  the  repeated  observations  which  may  be  made  of  it, 
there  will  result  for  the  moment  of  the  observation  of 
Messier  a  determination  of  the  place  of  the  planet  more 
exact  than  any  of  those  which  could  have  been  procured  in 
a  direct  manner.  Those  observations  known  under  the 
name  of  appulses  are  exceedingly  rare.  However  numerous 
the  small  stars  may  appear,  the  intervals  which  they  le^ve 
between  them  are  sufficiently  large  for  the  planets  to  make 
the  tour  of  the  heavens  without  concealing  one  of  them,  or 
at  least  any  of  those  which  can  be  observed.  The  moon, 
however,  ought  to  eclipse  some  of  them  ever)'  day :  but 
their  faint  light  becomes  extinct  on  the  approach  of  a 
stronger  light ;  and  the  observation  of  these  eclipses  is  too 
difficult  and  too  uncertain  to  induce  astronomers  to  attend 
to  them :  they  pay  no  attention  but  to  stars  of  the  4th  or 
3th  magnitude,  and  below. 

The  arc  of  the  meridian  employed  by  the  French  astro- 
nomers for  determining  the  fundamental  unity  of  the  me- 
tric system  was  the  ^eatest  ever  measured.  C.  Mechain, 
during  bis  residence  m  Spain,  remarked  that  it  could  still 
be  extended  two  degrees  oy  forming  two  triangles,  which 
touching  the  coast  of  Spain  between  Barcelona  and  Tortosa 
should  terminate  at  the  islands  of  Majorca  and  Ivica.  The 
difficulty  was  to  measure  the  angles,  and  perceive  in  a 
telescope  not  half  a  metre  in  length  signals  at  the  distance 
of  two  hundred  miles.  These  observations  could  succeed 
only  under  the  most  favourable  and  consequently  the 
rarest  circumstances  j  they  could  not  be  attempted  but  in 
the  middle  of  winter,  and  then  they  could  have  been  at- 
tended only  with  half  success.  C.  Mechain  found  himself 
obliged  to  abandon  a  project  highly  interesting,  the  plan 
of  which  was  already  drawn  up.    The  reciprocal  disposi-* 
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tions  of  France  and  Spain  were  not  then  sufficiently  ami- 
cable to  allow  us  to  flatter  ourselves  with  the  hope  of  ob- 
taining that  aid  and  concert  indispensably  necessary  for 
operations  so  difficult ;  but  these  dispositions  having  hap- 
pily changed,  the  French  government  gave  orders  for  the 
continuation  of  our  meridian  to  the  Balearic  islands.  C. 
Mechain  is  already  at  Barcelona  with  instruments  the  best 
suited  to  the  difficulty  of  the  observations,  which  will  be 
begun  as  soon  as  he  has  concerted  the  proper  measures 
with  the  Spanish  commissioners.  This  new  enterprise  pro- 
mises two  advantages.  The  first  Is,  that  it  will  add  two 
degrees  to  the  arc  already  measured,  which  will  be  sufficient 
to  indemnify  us  for  the  time  and  labour  it  may  cost.  An- 
other advantage,  still  more  important  in  the  eyes  of  some 
persons,  is,  that  we  shall  have  a  whole  arc  equally  divided 
into  two  in  the  parallel  of  45°,  and  from  which,  without 
any  supposition  on  the  figure  of  the  earth,  we  may  deduce 
the  whole  extent  of  the  meridian. 

The  fame  of  these  operations,  of  which  France  set  the 
example,  has  more  than  once  excited  the  emulation  of 
neighoouring  nations.  Hence,  after  the  measurements  per- 
formed by  the  French  in  Peru,  at  the  polar  circle,  in  France 
itself,  and  at  the  Cape  of  Good  Hope,  we  have  seen  de- 
grees measured  at  Rome,  Turin,  Vienna,  Hungary,  Penn- 
sylvania, and  Milan.  The  Swedes  have  lately  repeated  and 
extended  with  instruments  made  in  France,  and  with  all 
the  means  furnished  by  the  present  state  of  the  sciences 
and  the  arts,  the  operations  performed  in  1 736  at  the  polar 
circle.  The  details  of  the  new  measurement  have  not  yet 
been  published :  but  we  learn  by  letters  from  M.  Melander- 
hielm,  perpetual-  secretary  of  the  Academy  of  Sciences  at 
Stockholm,  and  the  projector  of  the  new  operation,  that 
the  conclusions  deduced  from  it  do  not  accord  with  what 
resulted  from  the  first.  The  latter  gave  a  degree  which 
.was  considerably  different  from  all  the  rest,  and  supposed 
so  great  a  flattening,  that  it  excited  some  suspicions  m  re- 
gard to  the  exactness  of  the  measures.  The  new  one  re- 
conciles the  whole.  This  degree,  compared  with  that  of 
France,  gives  for  the  flattening  nearly  the  same  quantity  as 
the  degree  of  France  compared  with  that  of  Peru.  This 
result  would  be  so  satisfactory  that  we  scarcely  dare  to  give 
credit  to.  it.  There  were  some  doubts  in  regard  to  the  cor- 
rectness of  the  operations  performed  in  1736;  but  the  error 
which  it  would  be  necessary  to  acknowledge  in  it  far  ex- 
ceeds the  limits  hi  which  it  was  supposed  to  be  included.— ^ 
Until  the  publication  of  the  labour  of  the  Swedes  has  pro- 
duced 
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duccd  complete  conviction,  we  have  reason  to  think  that 
the  irregularities  of  our  globe  are  not  so  great  as  has  hi- 
therto been  believed,  and  that  the  curve  of  the  meridian^ 
abstracting  some  local  circumstances,  deviates  much  less 
from  the  regular  elliptical  figure. 

It  is  acknowledged  by  the  ablest  naval  officers  that  the 
port  of  Brest  in  time  of  war  cannot  be  supplied  with  pro- 
visions and  stores  by  sea,  and  the  burthensome  method  of 
employing  carts  can  be  recurred  to  only  on  the  most  ur- 
gent occasions.  The  counsellor  of  state  Bruix  has  already 
prove^'m  a  printed  memoir  the  indispensable  necessity  of 
an4|Kternal  communication  between  Brest  and  the  Loire, 
Boats  of  the  burthen  of  ten  tons  at  most,  and  a  canal, 
would  be  sufficient  for  the  continual  wants  of  the  navy. 
C.  Rochon,  who  has  been  long  occupied  with  projects  of 
internal  navigation  proposed  to  the  states  of  Brittany,  has 
given  more  extent  to  his  ideas  in  a  memoir  which  he  read 
to  the  class.  He  shows  in  what  manner  a  highlv  useful 
communication  might  be  established  between  Nantes, 
l.'Orient,  and  Brest,  by  rendering  navigable  the  rivers 
Erdre,  Isac,  Ourt,  Blavet,  and  Chateaulin. 

We  shall  take  this  opportunity  to  say  a  few  words  re- 
specting some  experiment  lately  made  by  C.  Rochon  with 
a  telescope,  of  which  he  gave  a  description,  with  an  ac- 
count of  its  uses,  in  a  memoir  printed  in  the  year  9. 

It  is  well  known  that  rock  crystal  has  the  property  of 
double  refraction,  and  of  producing  two  images.  This  pro- 
perty C.  Rochon  has  found  the  ingenious  means  of  con- 
vertmg  to  advantage.  A  prism  of  this  crystal  placed  in  the 
interior  part  of  a  telescope  causes  two  images  of  the  ob- 
served object  to  appear,  and  these  imager  approach  or  I'e- 
cede  from  each  other  according  as  the  prism  is  brought 
nearer  to^  or  removed  from,  the  eye.  When  the  images 
are  brought  into  contact,  a  scale  engraved  on  the  outside  of 
the  telescope  indicates  to  the  observer  how  many  times  the 
diameter  of  the  observed  object  is  contained  in  the  distance. 
Hence,  when  the  distance  is  known  the  diameter  can  be 
determined^  ai\d  the  diameter  when  known  will  give  a  suf- 
ficiently correct  idea  of  the  distance.  If  you  observe  a  ship 
at  sea,  which  you  wish  to  come  up  with  or  avoid,  bring  in 
contact  the  two  images ;  if  you  are  approaching  the  vessel 
the  two  images  will  encroach  on  each  other;  but,  on  the 
other  hand,  if  the  two  vessels  are  receding  from  each  other, 
the  images  will  be  soon  separated.  It  is  easy  to  distinguish 
the  rate  of  the  observed  vessel,  and  by  these  means  you 
may  know  very  nearly  the  diiDwUsions  of  her  masts :  bring 
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into  contact^  and  end  to  end^  the  two  images  of  the  main 
mast,  and  you  will  know  how  many  lengths  of  that  mast 
you  are  distant  from  the  vessel.  At  land,  you  observe  the 
images  of  a  corps  of  the  enemy,  and  place  these  images  in 
such  a  manner  that  the  feet  of  the  one  mav  stand  on  the 
heads  of  the  other  5  and  if  you  estimate  the  mean  height  of 
a  soldier,  at  five  feet  ten  inches,  the  telescope  will  show  how 
many  times  that  quantity  is  contained  in  the  distance  you 
are  from  the  enemy. — ^This  short  explanation  sufficiently 
proves  of  what  utility  this  instrument  may  be,  and  which 
would  even  be  interesting  were  it  only  an  object  of  mere 
curiosity-  Experiments  on  this  subject  were  repeateA^at 
Saint-Cloud  on  Tuesday,  the  31st  of  May,  before  the 
First  Consul,  who  ordered  several  telescopes  of  this  kind  to 
be  constructed.  This  discovery  may  be  of  great  use  also  to 
astronomy.  C.  Rochon  has  already  employed  it  to  mea- 
sure the  diameters  of  Mars,  Jupiter,  and  Saturn.  At  first 
he  was  not  able  to  apply  it  to  the  sun  and  moon,  the  dia- 
meter of  which  is  about  30',  because  the  angle  of  refrac- 
tion is  only  20' ;  but  Rochon  and  Torelli  de  Narcy,  by  cut-  . 
ting  the  crystal  in  an  ingenious  manner,  were  able  to  dou- 
ble and  even  to  triple  the  angle  of  refraction.  There  is  no 
planet,  therefore,  the  diameter  of  which  cannot  be  mea- 
sured in  this  manner,  provided  it  be  sufficiently  luminous ; 
for  it  is  evident  that  the  two  images  are  necessarily  weaker 
and  fainter  than  one  image  would  be.  There  is  no  incon- 
v(^nience  of  this  kind  in  regard  to  the  moon  and  sun,  which 
have  always  too  much  light ;  and  one  of  these  prisms  is 
goiiig  to  be  adapted  to  the  best  telescope  in  the  national 
observatory. 
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NEW   FULMINATING  POWDER. 

Jl  ROFESSOR  Proust,  in  a  letter  to  A.  I.  C.  Delametherie, 
gays :  ^^  I  have  made  in  the  course  of  my  lectures  an  ex- 
periment which  had  almost  been  attended  with  serious  con- 
sequences to  my  auditors.  It  is  not  exaggeration,  perhaps, 
to  say,  that  a  mixture  of  oxygenated  muriate*  with  arse- 
nic takes  fire  with  the  rapidity  of  lightning.  I  am  ac- 
customed  to  compare  the  duration  of  different  kinds  of 

•  The  Journal  de  Physique,  from  which  we  have  taken  this  notice, 
i/xi  not  lay  what  oxygenated  muriate  was  employed* 

powder 
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powder  by  burning  them  in  cannons  of  eaual  diameter, 
which  are  cased  in  cork,  so  that  they  may  oe  afterwards 
placed  in  water  and  immersed  almost  entirely  lengthwise* 
I  was  desirous  of  burning  in  the  same  manner  an  arsenical 
mixture  along  with  an  equal  quantity  of  the  same  powder, 
th^t  I  mi^ht  compare  their  flames  and  duration  :  but 
scarcely  had  I  time  to  retire  a  little,  after  having  set  fire  to 
the  two  cannons,  when  the  first  made  an  explosion  and 
burst,  breaking  the  glass  vessel,  and  throwing  the  water  in 
all  directions  like  radii  from  a  common  centre.  Though 
the  mouth  of  the  tube  was  not  confined,  so  that  the  escape 
of  the  flame  was  free,  the  cannon  split  from  the  top  to  the 
bottom,  and  unrolled  itself  like  a  card.  This  powder  is  so 
violent  in  its  effects  that  in  my  opinion  it  would  be  danger- 
ous to  try  to  make  any  application  of  it.  If  two  long  trams, 
one  of  gunpowder  and  the  other  of  the  above  mixture,  be 
'  formed  on  a  table,  and  if  they  be  made  to  coincide  at  one 
extremity  in  order  to  set  fire  to  them  at  the  same  time,  you 
\^  ill  be  astonished  to  see  the  one  disappear  like  lightning, 
w  hile  the  other  seems  to  bum  exceedingly  slow. 

PREPARATION  OF  A  FULMINATING  OXALATE  OF  SILVER, 

Extracted  from  a  Letter  of  Bri(gnatelli. 

Take  100  grains  of  lapis  infemalis  in  powder,  and  having 
put  them  into  a  beer  glass  pour  over  them  first  an  ounce  of 
alcohol,  and  then  as  much  concentrated  nitrous  acid.  The 
mixture  becomes  heated,  enters  into  ebullition,  and  there 
is  visibly  formed  ether,  which  is  changed  into  a  gaseous 
fluid.  The  matter  gradually  becomes  milky  and  opake, 
jlnd  is  filled  with  small  very  white  flakes  :  when  the  whole 
gray  powder  of  the  lapis  infemalis  has  assumed  this  form, 
and  when  the  liquor  has  acquired  consistence,  you  must 
immediately  add  distilled  water  to  suspend  the  ebullition, 
and  to  prevent  the  matter  from  being  re-dissolved,  so  that 
nothing  may  be  found  but  the  solution  of  silver.  Then 
collect  the  white  precipitate  on  a  filter,  and  suffer  it  to  dry. 
This  precipitate  is  fulminating  silver :  a  little  more  than 
half  the  weight  of  the  lapis  infemalis  employed  is  obtained. 
The  detonatmg  force  of  this  preparation  even  in  a  much 
smaller  quantity  far  surpasses  that  of  fulminating  mercury 
prepared  accoraing  to  the  process  of  Mr.  Howard.  It  de- 
tonates in  a  terrible  manner  when  scarcely  touched  uith  a 
glass  tube  the  extremity  of  which  has  been  dipped- in  con- 
centrated sulphuric  acid,  or  even  that  of  the  shops.  A  grain 
of  this  fulminating  silver  put  upon  a  burning  coal  made  so 
loud  a  report  that  it  stunned  the  by-standers.    The  same 

effect 
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always  contains  in  greater  or  less  quantity.  This  process, 
which  was  considered  as  the  only  one  proper  for  obtaining 
pure  molybdic  acid^  besides  its  not  answering  the  proposed 
end,  is  too  expensive  to  be  followed,  and  therefore  another 
more  ceconoipical  and  more  proper  for  obtaining  an  acid 
free  from  foreign  mixture  is  de&irable  to  be  substituted  i^ 
its  stead. 

llie  third  process  consists  in  distilling  the  sulphurated 
ttiolybdena  with  arsenic  acid,  and  in  expelling  by  volatiliza-* 
tion  the  oxide  and  sulphuret  of  arsenic  which  are  formed* 
This  method  also  is  so  expensive  and  so  dangerous  that  we 
shall  not  enter  into  any  furtlier  discussion  of  it. 

The  fourth  process,  which  belongs  also  to  Scheele,  is 
that  which  furnishes  the  acid  in  the  speediest  maimer ;  but 
it  does  not  frimish  it  pure«  It  consists  in  causing  the  mo« 
lybdena  to  deflagrate  with  nitrate  of  potash  in  proportions 
respecting  which  authors  vary.  Scheele  *  took  four  parts 
of  nitrate  to  one  of  sulphuret  of  molybdena;  Lampadiusf 
recommends  six  parts  of  nitrate  to  one  of  molybdena,  and 
Pourcroy  %  three  parts  of  nitrate  to  one  of  molyndena. 

The  sulphur  and  the  metal  are  here  converted  into  acids » 
and  in  that  state  combine  with  the  potash.  A  portion  of 
the  nitrate  remains  undecomposed,  and  there  is  formed  at 
the  same  time  deoxygenated  nitrate  f  the  remaining  mass  is 
dissolved  in  warm  water ;  and  the  molybdate  of  potash,  still 
mixed  with  its  other  salts,  is  decomposed  (or  this  may  be 
done  after  it  has  been  separated  by  crj'stallization)  by  means 
of  the  nitric,  muriatic,  or  sulphuric  acids*  The  molybdic 
acid,  when  the  solution  is  not  too  dilute,  separates  under 
tlie  concrete  form:  this  precipitate  is  not  pure  molybdic 
acid,  but^  as  Scheele  before  announced,  molybdic  acid  hold' 
ing  potash,  or^  according  to  Fourcroy,  acidulous  molybdate 
of  that  alkali. 

This  acidulous  molybdate  is  much  more  soluble  in  water 
than  pure  molybdic  acid,  which  for  its  solution  requires  500 
parts  of  that  liquid,  whereas  acidulous  molybdate  dissolves 
in  three  or  four  parts  of  water.  The  latter  fuses  in  the  fii^e 
sooner  than  the  acid,  and  more  readily  corrodes  the  cruci- 
ble. After  cooling,  it  is  of  a  beautiful  yellow  colour :  the 
acid,  on  the  contrary,  ej^hibits  a  radiant  mass  of  a  whitish 

f;ray  colour,  having  a  slight  metallic  brilliancy.    The  acidu- 
ous  molybdate  does  not  suffer  itself  to  be  sublimated} 
whereas  the  pure  acid  is  vaporized  by  heat,  and  deposits  it-* 

*  Opuscula  Physica  ct  Cbcmica,  torn.  i.  p.  aoi. 
t  Handbuch  der  Chemischen  Analyse,  p.  325. 
X  Syat^mt  des  Connoissances  Chimiques. 
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^elf,  on  cold  bodies  presented  to  it,  under  the  form  of  nee- 
dies  and  yellow  scales.  It  appears  that  acidulous  molybdate 
has  often  been  employed  for  pure  molybdic  acid.  Thus 
Lampadius  gives  reason  to  believe  that  the  acid  which  he 
prepared  by  the  above  process  was  not  pure  acid  but  acidu* 
lous  molybdate.  He  recommends  decomposing  the  mass 
^vhich  remains  after  defla^ation  by  muriatic  acid  in  excess. 
It  will  be  seen  by  the  following  experiments  that  the  mo- 
lybdic acid  cannot  be  entirely  ft^ed  ft-om  the  potash.  To 
remove  this  obstacle  to  the  preparation  of  pure  molybdic 
acid,  Scheele  recommends  dissolving  the  precipitate  ob- 
tained in  the  smallest  quantity  of  water  possible,  and  boil- 
ing it  for  some  minutes  with  a  new  quantity  of  nitric  acid. 

When  the  alkali  has  been  thus  separated,  the  molybdic 
acid  is  supposed  to  deposit  itself  in  very  small  crystals.  It 
appears  to  me  confirmed  that  in  this  manner  there  is  separ 
rated  a  little  pure  acid ;  but  the  very  large  part  of  the  acid  . 
which  remains  dissolved  with  the  acid  added  in  excess  is 
obtained  separately  with  very  great  difficulty ;  and  when 
enou^  of  acid  is  not  added,  a  mixture  o^pure  acid  and  acid 
Jiolding  alkali  is  obtained.  As  this  fourth  process  appeared 
to  me  far  preferable  to  the  rest,  being  much  shorter  and 
more  oeconomical,  I  wished  to  try  whether  it  was  not  pos- 
sible still  to  improve  it,  and  to  render  it  common  in  the 
preparation  of  the  molybdic  acid. 

As  the  proportion  of  nitre,  even  in  the  process  of  Four- 
croy,  appeared  to  me  still  too  great,  I  was  desirous  to  exa- 
mine whether  something  might  not  be  saved  in  this  point 
pf  view. 

ExperiTnent  I. 

I  heated  to  redness  in  a  Hessian  crucible  six  gros  of  salt- 
petre, and  projected  on  it,  in  parts,  pure  suiphurateil  molyb- 
dena  pulverized.     After  I  had  added  two  gros  and  twenty 

fains  of  this  mineral,  the  deflagration  was  still  very  brisk, 
maintained  the  m  itter  in  fusion  for  some  minutes  longer, 
after  which  I  dis».)lvi;d  the  mass  in  water.  The  solution 
Mras  complete,  a  few  grains  of  oxide  of  iron  and  of  silex  ex- 
cepted. On  proceeding  to  the  cr}'staIlization  of  the  salts 
contained  in  this  mass,  I  obtained  some  small  crystals  of 
undecomposed  nitre. 

ExperimerU  II. 

According  to  the  indication  furnished  by  the  preceding 
experiment,  I  took  two  pounds  three  quarters  of  purified 
pitre,  which  I  brought  to  red  hision,  and  gradually  pro- 
jected on  it  a  pound  of  pulverized  sulphuret  of  molybdena. 
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molybdate,  adding  an  excess  of  nitric  acid.  A  large  portion 
of  the  precipitate  was  redissolved.  After  some  hours  di- 
gestion I  tried  tlie  natiire  of  the  precipitate,  after  having 
collected  and  washed  it  on  a  filter.  On  putting  a  little 
of  the  precipitate,  still  moist,  into  a  Hessian  crucible,  and 
exposing  it  to  heat,  it  resolved  itself  into  a  transparent  li- 
quor,.  When  the  whole. moisture  was  dissipated,  and  the 
crucible  had  begim  to  be  red,  the  matter  entered  into  fu- 
sion ;  but  only  a  very  weak  volatilization  was  observed  by  an 
increase  of  heat.  I'he  fused  mass  was  of  a  yellowish  gray 
colour.  A  great  part  of  it  had  passed  througn  the  crucible. 
It  resulted  from  these  phaenomena,  compared  with  those 
which  the  free  acid  exhibited  with  water  and  in  the  fire, 
tiiat  the  precipitate  obtained  in  this  experiment  was  a  mix- 
ture of  free  molybdic  acid  and  acidulous  molybdate  of  pot- 
ash. 

After  this  imperfect  success  I  resolved  to  try  the  muri- 
atic acid  to  decompose  acidulous  molybdate  of  potash. 

Erperimefit  V. 

I  decomposed  the  above-mentioned  solution  by  means 
of  muriatic  acid.  An  abundant  precipitate  was  formed.  I 
added  a  strong  excess  of  acid,  which  clissolved  a  remarkable 
quantity  of  the  precipitate.  I  digested  the  mixture  for  some 
hours  in  a  warm  place,  which  completed  the  solution  of  al- 
most the  whole  it.  After  cooling,  there  was  formed  in  the 
liquor  a  considerable  number  of  very  small  crystals.  I  tried 
■  these  crystals,  and  found  that  they  were  almost  entirely  so- 
luble in  three  or  four  parts  of  warm  water ;  that  they  rea- 
dily fused  in  an  ignited  crucible  without  emitting  much  va- 
pour ;  that  they  penetrated  the  matter  of  the  crucible ;  and 
that  after  cooling  they  had  a  grayish  yellow  colour^  I 
thence  concluded  that  the  precipitate  obtained  by  the  mu- 
riatic acid  contained  scarcely  any  free  acid,  but  was  almost 
entirely  composed  of  acidulous  molybdate.  I  then  evapo« 
rated  to  one-half,  in  a  moderate  heat,  the  solution  which 
still  contained  molybdic  acid.  During  the  evaporation,  but 
in  particular  after  cooling,  there  was  separated  a  quantity 
of  small  yellowish  white  crystals  :  there,  however,  remained 
in  the  solution  a  still  greater  quantity  of  molybdic  acid,  as 
was  indicated  by  its  acid  taste  and  the  trials  to  which  it  was 
subjected.  The  crystals  obtained  exhibited  the  same  phaeno- 
mena  with  water,  and  in  the  fire,  as  pure  molybdic  acid. 

These  experiments  did  not  furnish  a  mcthoa  of  preparing, 
^vith  safety  and  advantage,  pure  molybdic  acid,  and  of  ob- 
laining  the  whole  quantity  contained  in  the  sulphurated 
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xnolybdena;  or  there  was  formed  acidulous  roolvbdate  of 
potash  which  was  not  decomposed ;  or  only  a  little  molyb- 
die  acid  was  separated ;  or  there  remained  in  the  liquid  too 
large  a  quantity  of  acid,  which  could  be  separated  only  in- 
completely and  with  difficulty.  In  this  unfavourable  state 
of  things  I  thoiight  of  several  means  for  decomposing  the 
molybckite  by  the  help  of  double  affinities,  but  1  was  not 
able  by  any  of  the  known  means  to  separate  the  acid  com- 
pletely from  the  alkali.  I  therefore  resolved  to  recur  to  the 
old  method^  which  consists  in  oxygenating  the  sulphuret  by 
nitric  acid,  taking  care  to  correct  the  process  by  separating 
the  greater  part  ot  the  sulphur  by  calcination,  fey  this  pre- 
liminary separation  of  the  sulpnur  a  great  quantity  of  the 
acid  is  saved,  and  the  labour  is  considerably  shortened. 
I  consequently  proceeded  to  calcination  in  the  following 
manner. 

Experiment  VI. 

Five  ounces  and  a  half  of  sulphuret  of  molybdena  in  fine 
powder,  and  which  were  perfectly  pure,  a  few  small  particles 
of  quartz  and  oxide  of  iron  excepted,  were  introduced  into 
a  large  Hessian  crucible,  which,  for  the  ^ater  conveni- 
ence, was  placed  obliquely  in  a  furnace  and  surrounded  by 
charcoal.  When  the  matter  was  red  it  was  stirred  inces- 
santly, and  in  turns,  by  me  and  my  friend  M.  Haberle,  to 
whom  I  was  indebted  for  the  molybdena  employed  in  these 
diflerent  experiments.  During  the  first  hour,  and  before 
the  greater  part  of  the  sulphur  was  dissipated,  the  matter 
retained  its  lightness :  it  then  united  into  a  mass,  and  its 
black  colour  passed  successively  to  gray,  reddish  gray,  and 
then  to  whitish  gray. 

When  the  whole  sulphur  was  driven  off,  which  required  two 
hours,  the  mass  by  an  increase  of  heat  coagulated  more  and 
more,  and  even  began  to  fuse  at  the  bottom  of  the  crucible, 
and  it  appeared  by  the  vapour  which  rose  that  the  molybdena 
was  volatilizing.  Having  maintained  a  moderate  fire  lor  half 
an  hour,  I  took  the  crucible  from  the  fire  and  examined  the 
matter.  It  had  a  whitish  gray  colour,  exhibited  here  and 
there  splendour  and  a  crystalline  form,  and  weighed  a  littlo 
more  tnan  four  ounces ;  which  approaches  nearer  to  the  0*23 
of  sulphur  which  Lampadius  said  he  found  in  molybdena 
than  the  proportion  of  Kirwan,  which  is  0*55.  The  sen- 
sible metallic  taste  of  the  calcined  matter,  its  brilliant  and 
CT)    «lliae  aspectj  and  the  experiments  made  by  Ilsemann* 
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and  Ileyer*,  in  which  calcined  molybdena  exhibited  the 
phajnomena  of  an  acid,  made  me  suspect  that  this  molyb- 
dena might  be  molybdic  acid  hke  that  sublimated.  In  this 
<;ase  the  nitric  acid  might  have  been  spared ;  which  would 
have  rendered  the  process  still  shorter  and  more  oecono* 
miral.  * 

To  clear  up  my  doubts  in  this  respect  I  made  the  follow* 
ing  preliminary  experiments. 

Experiment  VII. 

I  reduced  to  fine  powder  some  grains  of  calcined  molyb* 
dena^  poured  over  it  a  eros  of  water,  and  heated  it  above  a 
lamp.  I  then  instilled  Tnto  it  some  drops  of  a  solution  of 
carbonate  of  soda :  on  each  new  instillation  a  strong  effer- 
vescence took  place,  and  a  great  part  of  the  matter  was  dis- 
solved. For  tne  moment  this  result  was  sufficient  to  en- 
able me  to  conclude  from  it  the  acid  nature  of  the  calcined 
molvbdena.  The  solution  was  filtered,  and  decomposed  by 
nitric  acid.  There  was  formed  a  precipitate  of  molybdic 
icid,  which  placed  it  beyond  a  doubt  that  there  was  formed 
t  combination  of  this  acid  with  soda. 

Experiment  VIII. 

I  pulverized  some  grains  of  calcined  molybdena,  and 
boiled  them  for  some  minutes  with  an  ounce  of  waterl  The 
taste  of  the  liouor,  which  was  sensibly  acid  and  metallic,  as 
well  as  ihe  red  colour  it  communicated  to  turnsole  paper^ 
again  proved  the  nature  of  the  acid  of  calcined  molybdena. 

It  gave  me  great  satisfaction  to  have  found  so  short  and 
^o  oeconomical  a  method  of  obtaining  molybdic  acid.  I  can- 
not help  wondering,  as  the  experiments  of  Scheeie,  Heyer, 
and  Ilsemann^  have  been  so  long  known,  that  chemists  have 
not  followed  this  method  indicated  to  us  by  the  nature  of 
calcined  molybdena,  and  to  which  they  haa  so  nearly  ap- 
proached. In  order  to  ascertain  more  fiiUy  whether  cal- 
cined molybdena  is  pure  molybdic  acid,  and  to  determine 
the  means  of  separating  from  it  the  heterogeneous  sub* 
stances  with  which  it  might  be  still  combined  or  mixedj  I 
made  the  following  experiments. 

Experiment  IX. 

As  the  molybdic  acid  has  the  property  of  combining 
easily  with  a  portion  of  potash,  and  ot  retaining  that  base, 
if  not  entirely,  at  least  in  a  sreat  part,  against  the  action  of 
all  acids,  this  sdt  could  not  oe  of  any  use  for  puriiying  tliat 

^  CrcU's  Clicmische  Annalcn,  vol.  ii.  p.  26  and  115. 
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acid.  The  alkaline  earths,  and  earths  which  with  Ac  mo- 
lybdic  acid  form  salts  difficult  of  solution,  could  not  answer 
my  purpose  to  separate  the  acid  from  the  insoluble  sub> 
stances  with  which  they  are  mixed.  It  remained  to  try 
soda  and  ammonia,  which  1  found  to  be  both  equally  pro- 
per under  circumstances  peculiar  to  each  of  them^  for  ac- 
comphshing  the  proposed  end. 

Expertment  X. 

I  boiled  two  gros  of  calcined  molybdena  i^ith  eight  ounces 
of  water,  and  instilled  into  the  solution  a  ley  of  carbonate  of 
soda  until  no  more  effervescence  took  place.  An  excess  of 
alkali  was  added,  and  the  matter  was  left  to  boil  for  half  an. 
hour :  it  was  then  filtered,  and  the  concrete  matter  which 
remained  on  the  filter  was  edulcorated.  The  different  li- 
quors were  evaporated  to  two  ounces,  and  nitric  acid  to 
excess  was  instilled  into  the  warm  liquid.  During  the  in- 
stillation of  the  nitric  acid  a  cry'stalline  white  powder  was 
deposited,  and  after  cooling  there  were  formed  in  the  liauor 
cr)'sta]s  of  a  certain  size.  A  new  quantity  was  obtainea  by 
evaporation.  The  different  salts  were  washed  and  dried. 
The  residuum  on  the  filter,  after  beine  washed  and  dried, 
weighed  thirty  grains,  and  had  the  reddish  colour  of  oxide 
of  iron. 

Experiment  XI. 

The  preceding  experiment  was  repeated,  with  this  differ- 
ence :  the  liquor,  after  the  effen^escence  had  ceased,  was 
boiled  for  half  an  hour  longer.  The  matter,  after  beine  re- 
duced to  two  ounces,  and  filtered,  was  suffered  to  cool  be- 
fore the  nitric  acid  was  added.  The  addition  of  this  acid 
caused  to  be  precipitated  a  laiger  quantity  of  the  white  pow- 
der, which  had  a  more  cr^'stalline  aspect,  and  which  after 
edulcoration  and  desiccation  had  the  splendour  of  mother- 
of-pearl.  As  I  did  not  add  so  much  acid  in  this  experi- 
ment as  in  the  former,  the  liquor  was  less  charged  with 
molybdic  acid.  The  residuum,  when  washed  and  dried, 
weighed  also  thirty  grains. 

As  I  suspected  that  this  residuum  might  contain  a  por- 
tion of  molybdic  acid  less  soluble  than  the  preceding,  I  tried 
to  extract  this  acid  by  boiling  the  residuum  with  nitric  acid. 
With  this  view  I  maae  the  following  experiment. 

Experiment  XIL 

The  thirty  grains  of  the  residuum  of  the  two  last  experi- 
ments were  boiled  with  an  ounce  of  nitric  acid  of  the  spe-* 
cific  gravity  l*S50  and  half  an  ounce  of  water,  until  the 
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vhole  moisture  was  dissipated.  During  tlie  evaporation  I 
observed  no  disengagement  of  nitrous  gas,  from  which  I 
could  conclude  that  there  was  in  the  residuum  a  little  mo- 
lybdena  not  yet  aciditicd.  I  then  boiled  the  residuum  for 
half  an  hour  with  a  Icy  of  carbonate  of  soda,  after  which 
there  was  added  to  the  solution  nitric  acid  to  decompose  it ; 
but  I  observed  no  precipitation  of  molybdic  acid,  though  an 
excess  of  nitric  acid  had  been  added.  The  solution  had  only 
a  metallic  acid  taste.  On  examining  the  residuum  more 
closely,  it  was  found  to  be  composed  of  alumine,  oxide  of 
iron,  and  a  few  fragments  of  si  lex,  which,  if  I  except  the 
oxide  of  iron  contained  in  the  sulphurated  molybdena,  arose 
in  part  from  the  molybdena  and  partly  from  the  crucible. 

Experiment  XIII. 

The  white  precipitates  of  experiments  X.  and  XI.  were 
put  into  an  ignited  crucible,  fiy  an  increase  of  heat  they 
first  entered  into  fusion^  and  were  then  volatilized  and  con- 
densed, partly  under  the  pulverulent  form  and  partly  under 
the  crystalline.  By  continuing  the  fusion  the  matter  pene- 
trated through  the  crucible.  The  fiised  matter  was  very  Ii« 
3uid,  and  on  cooling  it  formed  itself  into  a  crystalline  ra- 
iant  mass  of  a  whitish  gray  colour  having  a  slight  metallic 
splendour.  In  other  respects  it  exhibited  the  same  phaeno- 
mena  as  pure  molybdic  acid. 

This  last  method  furnishes  a  very  short  and  ceconomical 
method  of  obtaining  molybdic  acid.  There  can  be  no  doubt 
that  if  the  molybdena  had  been  entirelv  free  from  matrix 
the  calcined  mass  would  have  entirely  dissolved,  except  an 
atom  of  iron^  from  which  sulphuret  of  molybdena  is  never 
free. 

I  was  desirous  also  to  try  the  separation  of  the  molybdic 
acid  by  the  help  of  ammonia.  With  this  view  I  made  the 
foUowmg  experiments. 

Experiment  XIV. 

I  digested  for  twelve  hours^  in  a  moderate  heat,  a  gros  of 
the  calcined  mineral  in  fine  powder  with  half  an  ounce  of 
concentrated  liquid  ammonia,  shaking  the  matter  irom  time 
to  time ;  after  which  the  liquor  was  filtered.  It  had  still 
a  strong  odour  of  ammonia.  The  half  of  it  was  decom- 
posed by  nitric  acid^  which  precipitated  from  it  molybdic 
acid  in  abundance.  The  other  half  was  evaporated  in  a 
small  porcelain  capsule,  aud  then  heated  to  a  slight  degree 
of  incandescence.  The  ammonia  was  entirelv  dissipated, 
and  left  a  grayish  blue  residuum,  which  entered  into  fusion 

in 


:  ,jm  WO«  ■"'';:.      .-B«i  'tie  5«™  '^T 
„ nraiv'in.  ■■ =      -^i^e  r^iiaii"«- 


",/  S^  \l.  an<i  - 


from  Native  Molyldena.  JOS' 

and  reduce  it  to  powder ;  introduce  it  into  an  inclined  re- 
tort^ and  torrefy  it^  to  separate  the  sulphur^  and  to  oxyeenate 
the  metal,  in  a  heat  which  must  be  immediately  raised  to  a 
very  high  degree.  When  the  molybdena  has  lost  its  bril- 
liancy, and  its  black  colour  has  changed  to  gray,  lessen  the 
heat,  and  continue  to  expel  the  last  portions  of  the  sulphur, 
and  to  complete  the  oxygenation  of  the  metal  at  a  more 
moderate  heat,  continually  stirring  the  matter  with  an  iron 
spatula.  By  these  means  the  matter  will  be  prevented  from 
entering  into  fusion  with  the  oxide  of  iron  and  a  small 
quantity  of  alumine  with  which  they  are  mixed,  and  from 
forming  a  mass  which  the  ammonia  can  afterwards  decom* 
pose  only  with  dit)iculty,  and  nothing  will  remain  adhering 
to  the  crucible.  The  mineral  is  then  to  be  reduced  to  a  very 
fine  powder,  and  it  must  be  digested  several  times  with  a 
Sufficient  quantity  of  liquid  ammonia  to  extract  the  whole 
molybdic  acid.  The  different  liquids  are  then  to  be  united, 
and  being  poured  into  a  ^lass  retort  are  distilled  to  dryness. 
Molybdate  of  ammonia  will  remain  in  the  retort.  The  heat  is 
increased  to  incandescence,  in  order  to  expel  the  ammonia. 
If  the  retort  be  too  large,  the  matter  must  be  removed  into 
a  smaller. 

This  process  would  not  answer  where  it  is  required  to 
analyse  ore  of  molybdena.  In  this  case  it  would  be  neces- 
sary to  oxygenate  the  sulphur  and  the  metal  by  the  help  of 
nitric  acid.  This  methoa  will  contribute  in  all  probability 
to  ameliorate  and  render  easier  the  analysis  of  sulphuret  of 
molybdena. 

Addition  to  the  preceding  Experiments* 

I  had  un4ertaken  four  times,  and  with  the  same  success, 
the  separation  of  the  molybdic  acid  by  the  help  of  ammo- 
nia in  the  proportions  of  experiment  XIV,  when  in  treat- 
ing in  this  manner  a  pretty  large  quantity  of  calcined  mo- 
lybdena I  observed  a  surprising  phaenomenon  which  hi- 
therto I  had  not  remarked.  I  separated  the  acid  from  twd 
ounces  of  molybdena  by  the  help  of  ammonia.  The  filtered 
liquor  was  left  at  rest  for  some  days,  to  see  whether  any 
thmg  would  be  deposited ;  which  actually  was  the  case. 
Some  flakes  which  exhibited  the  same  phenomena  as  oxide 
of  iron  were  deposited.  I  again  placed  the  liquor  on  one 
side,  to  see  whether  a  new  separation  would  take  place.  I 
had,  however,  evaporated  and  decomposed  a  quantity  of 
the  solution  of  molybdate  of  ammonia  equal  to  a  sixteenth 
part  of  the  whole  liquid*   The  residuum  exhibited  the  same 
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phaenomena  exactly  as  that  obtained  in  experiment  XIV, 
and  was  pure  molybdic  acid.  Numerous  occupations  pre- 
vented me  from  undertaking  new  experiments  with  the  so- 
lution of  molybdatc  of  ammonia  until  six  weeks  after. 
Having  evaporated  the  solution  to  dryness,  I  put  the  saline 
mass  into  a  new  Hessian  crucible  in  order  to  expel  the  am- 
monia by  incandescence.  To  my  great  astonishment  I  ob- 
served tnat  the  mass  deprived  of  ammonia,  which  under 
other  circumstances  fuses  so  readily,  and  which,  after  being 
some  time  in  fusion,  penetrates  mto  the  substance  of  the 
crucible,  could  not  this  time  be  brought  into  fusion  even 
in  the  strongest  white  heat,  and  was  only  softened,  emit- 
ting vapours  of  molybdic  acid.  On  examining  the  cooled 
mass,  I  found  at  its  surface  several  irregular  depressions. 
It  had  an  argentine  splendour  inclining  to  gray.  On  its 
fracture  it  exhibited  a  cupreous  blue  colour  of  steel  with  a 
metallic  tint ;  its  texture  was  scaly  and  very  compact ;  it 
was  difficult  to  be  broken  and  pulverized.  Its  specific  gra- 
vity was  5050.  By  pouring  over  it  moderately  concentrated 
sulphuric  acid  the  mass  acquired  a  considerable  heat,  emit- 
ting nitrous  gas  in  abundance,  and  transforming  itself  into 
white  oxide. 

After  all  these  phaenomena,  it  can  be  considered  only  as 
metallic  molybdena,  or  oxide  of  molybdena  very  near  to  the 
metallic  state.  I  can  explain  this  in  no  other  manner  than 
by  admitting,  that  in  consequence  of  the  long  contact  of 
the  ammonia  with  the  molyodic  acid  the  latter  was  decom- 
posed. I  dare  not,  however,  assert  that  this  was  actually 
the  case,  and  that  some  other  cause  which  I  did  not  observe 
may  not  have  concurred  to  produce  the  same  effect.  How- 
ever this  may  be,  it  is  remarkable  that  under  the  circum- 
stances above  mentioned  the  molybdic  acid,  the  reduction 
of  which  is  so  difficult,  should  be  reduced  so  easily  and  by 
so  weak  a  fire ;  and  that  the  metallic  molybdena,  which  is 
so  little  fusible,  should  be  fused,  or  at  least  softened  into  a 
homogeneous  mass  of  a  scaly  texture.  The  want  of  mo- 
lybdena has  hitherto  prevented  me  from  making  the  experi- 
ments necessary  to  ascertain  the  cause  of  this  singular  effect* 
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XXX III.  Of  the  general  Relation  between  the  Specific  Gra^^ 
vities  ana  i lie  Strengths  and  Values  of  Spirituous  Liquors^ 
ajid  the  Circumstances  by  which  the  former  are  influenced* 

[Continued  from  p..  33.] 

Of  t lie  Standard  of  Proof* 

§  14.  X  HE  standard  of  comparison  which,  in  conformity  to 
the  principles  already  spoken  of  in  §  3  has  been  established 
in  this  country,  is  called  proof  spirit ;  and  it  appears  that 
some  such  standard  was  in  use  long  before  we  were  in  the 
possession  of  any  means  of  correctly  appreciating  its  strength. 
This,  indeed,  has  never  yet  been  done ;  and  it  is  from  the 
want  of  correctly  defining  the  strength  of  this  standard  that 
a  great  part  of  ine  uncertainty  at  present  existing,  with  re- 
gard to  the  relative  strengths  and  values  of  spirituous  liquors 
m  general,  has  originated. 

9  15.  When  a  spirituous  compound  of  any  kind  contains 
about  a  certain  quantitv  of  alcohol  (which  quantity,  however, 
varies  considcraoly  in  different  liquors,  and  even  in  liquors  of 
the  same  description,  but  diflfenng  in  their  purity),  it  will 
afTord,  on  shaking  it  in  a  phial,  a  crown  of  small  Dubbles  of 
a  peculiar  appearance,  wnich  gradually  go  off,  or  subside 
Without  breaking ;  and  which  has  generally  been  called  by 
the  French  the  chapelet,  and  by  us  the  proof.  Liquors  of 
any  kind  which  were  capable  of  exhibiting  this  phsenomenon 
have,  for  upwards  of  two  centuries  past,  been  denominated 
of  proof  strength. 

Upon  the  average,  perhaps,  an  experienced  person  may  by 
this  means  guess  within  about  6  or  8  per  cent,  of  the  real 
strength  of  such  liquors  as  are  capable  of  being  examined  in 
this  way,  if  in  a  tolerable  state  of  purity. 

The  following  curious  account  of  the  processes  for  prov- 
ing spirituous  liquors,  which  is  extracted  from  Mr.  High- 
more  s  Treatise  on  the  Excise  Laws,  published  in  1 796, 
vol.  ii.  p.  283,  may,  perhaps,  serve  to  rive  a  better  idea  of 
the  degree  of  reliance  which  ought  to  be  placed  on  them, 
and  of  the  necessity  which  there  is  for  a  total  revision  of  this 
important  subject; 

*'  Proof  spirits,  or  common  saleable  goods,  are  spirits  oT 
Any  kind  of  a  determinate  strength,  being  the  same  with 
those  of  good  brandy,  and  the  malt  and  sugar  spirits  of  the 
distillery,  as  they  are  usually  sold,  containmg  equal  quan- 
tities of  rectified  spirit  and  water." 

*^  The  best  proof  spirit  is  that  distilled  firom  French  wine ; 

but 
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but  for  common  use  may  be  employed  the  spirit  drawn  ironl 
melasses/' 

^'  The  common  method  of  judging  of  the  due  strength  is 
by  striking  the  bottom  of  the  sample  phial^  filled  halt  way 
with  common  malt  spirit^  with  the  palm  of  the  hand }  the 
bubbles  raised  on  the  surface  will  go  off  again  in  a  strong 
manner,  without  breaking  or  swelling ;  and  this  is  the  methoa 
constantly  used  by  the  traders  :  it  is  said  to  be  fallacious,  and 
easily  open  to  deception ;  for  if  a  little  treacle,  syrup,  &c« 
be  added  to  a  quantity  of  highly  rectified  spirit  of  wine,  it 
will  give  a  brandy  proof  to  that  spirit.  The  true  strength 
may,  however,  always  be  known  by  carefully  burning  away  a 
measured  (juantity  of  brandy,  &c. ;  since  if  it  leaves  one  half 
w^ter,  it  IS  right ;  if  more  or  less,  it  is  too  strong  or  too 
we^k.'* 

*  *  Perfect  proof  is  that  crown  of  bubbles  before  mentioned^ 
of  a  certain  size^  arising  as  a  head  upon  a  small  quantity  of 
a  well  qualified  spirit  shaken  in  a  slender  phial." 

f*  Proof  more  than  perfect  is  that  in  which  the  bubbles- 
raised  by  shaking  the  spirit  are  larger  than  those  oa  the  com- 
inon  or  perfect  proof,  and  go  off  more  suddenly ;  that  is,  ac- 
cording as  the  spirit  is  higher,  or  approaches  more  to  the 
iiature  of  rectified  spirit^  or^  as  it  is  usually  called^  spirit  of 


wme." 


**  Proof  less  than  perfect  is  that  wherein  the  bubbles  are 
fmaller^  and  go  off  quicker  and  fainter  than  in  perfect  proof; 
the  spirit,  in  this  case,  being  mixed  with  more  than  its  own 
quantity  of  phlegm,  or  being  too  poor  for  sale/* 

^*  The  most  exact  of  all  methods  of  determining  the 
strength  of  any  spirit  is  by  distillation,  rectifying  it  up  to  an 
filcohol,  or  totally  inflammable  spirit;  but  this,  though  liable 
to  no  error,  is  too  tedious  to  come  into  common  use.  And« 
upon  the  whole,  the  best  method  of  all  others  seems  to  be 
that  of  deflagration ;  namely,  by  setting  it  on  fire :  if,  after 
it  will  no  longer  burn,  the  remainder  is  half  as  much  as  th« 
quantity  measured  out  for  the  trial  was,  then  the  spirit  tried 
is  found  to  consist  of  half  water,  and  half  totally  inflammable 
spirit;  that  is,  exactly  perfect  proof:  and  according  as  the 
remainder  is  more  or  less  than  half  the  original  quantity,  i( 
Is  so  much  below  or  so  much  above  proof,  or  the  due  strength 
pf  brandy." 

'  '*  In  commerce,  with  regard  to  spirits,  it  would  certainljf 
be  a  much  better  method  to  abolish  such  uncertain  proofs, 
and  to  make  all  the  goods  of  the  strength  of  what  is  calleq 
4ipirits  of  wine ;  that  is,  a  totally  inflammable  spirit,  whose 
purity  is  much  greater^  whose  strength  may  always  be  found 

with 
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with  exactness,  and  whose  bulk,  stowage,  carriage,  and  in- 
cumbrance, would  be  only  half  in  regard  to  that  of  brandy, 
or  proof  spirit ;  and  it  might  at  all  times,  as  occasion  called 
for  it,  be  mixed  into  a  great  variety  of  extemporaneous  liquors^ 
and  the  exact  degree  of  strength  would  be  always  precisely 
known." 

» 

*'  This  operation,  indeed,  in  the  common  way,  proves  so 
tedious  and  expensive,  and,  after  all,  so  short  of  expectation, 
and  80  generally  unsatisfactory,  that  it  is  not  to  be  expected 
that  the  common  distillers,  till  they  have  fallen  into  a  better 
manner  of  working,  should  come  into  the  proposal.  But  if, 
instead  of  the  common  way  of  rectifying  by  the  hot  still,  they 
would  try  the  using  a  large  balneum  Mar  ice  ^  made  of  a  large 
rectangular  boiler,  and  a  set  of  tall  conical  vessels,  they  will 
find  that  little  fire  and  little  attendance,  and  consequently 
very  little  expanse,  will,  in  this  manner,  furnish  them  with 
spirits  reduced  at  once  to  this  standard,  and  greatly  superior, 
in  all  respects,  to  the  common  ones  of  the  same  strength. 
In  this  case  there  would  be  no  need  of  any  addition  of  salts ; 
but  the  distiller  may  work  more  perfectly  and  more  expedi- 
tiously without  them,  and  thus  preserve  the  fine  essential  vi^ 
Qosity  of  the  spirit,  which  in  the  common  way  of  working 
they  constantly  lose.'^ 

**  The  advantage  of  this  method  would  be  yet  greater  to 
apothecaries,  to  the  makers  of  compound  cordial  waters^ 
who  want  only  a  pure  spirit  of  such  a  strength,  and  suffer 
creatly  in  the  fineness  and  perfection  of  their  commodities 
by  the  spirit  they  are  obliged  to  use  having  in  it  a  fulsome 
and  nauseous  oil  of  its  own,  which  will  always  mix  itself 
with  their  compositions,  and  the  oils  of  the  aromatics,  8cc. 
which  they  add  to  it.  If  spirits  were  brought  to  this  stan- 
dard for  the  market,  there  would  be  no  possibility  of  deceit ; 
and  no  further  examination  need  be  made  of  it  by  the  buyer 
than  its  burning  perfectly  dry  in  a  spoon." 

So  much  for  the  general  state  of  science  with  respect  to 
matters  of  this  nature. 

§  16.  The  only  trace  which  we  arc  able  to  find  of  any  at- 
tempt to  define  by  parliamentary  authority  what  any  deno- 
mination of  strength  of  a  spirituous  liquor  really  signifies, 
is  by  a  loose  passage  in  the  act  2  Geo.  III.  c.  3,  which  is  as 
follows :  "  And  for  the  purposes  of  this  act  it  is  hereby  en- 
acted, by  the  authority  aforesaid,  that  each  gallon  of  brandy 
or  spirits,  of  the  strength  of  one  to  six  under  hydrometer- 
proof,  shall  be  taken  and  reckoned  at  seven  pounds  and 
thirteen  ounces  the  gallon." 

The  reader  will  in  a  moment  perceive  the^triking  inaC"? 

ciu-acy 
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effect  was  produced  by  putting  a  little  of  the  same  prepara-  * 
lion  on  an  electric  pile,  with  a  piece  of  paper  interposed,  and 
making  a  spark  pass  through  the  middle  of  it  by  means  of  a 
metallic  plate :  the  paper  will  be  either  perforated  or  torn. 

KEW  METHOD  OF  PREPARING  FULMINATING  MERCURY. 

By  BrugnatellL 

The  process  described  by  Mr.  Howard  for  obtsuning  ful- 
minating mercury,  which  I  have  several  times  prepared  in 
my  laboratory,  suggested  to  me  th^  idea  of  preparing  this 
singiilar  productjon  oy  making  ether  by  nitric  acid  on  mer- 
curial oxides  without  the  application  of  heat,  which  Ire- 
quently  produces  so  rapid  and  so  spontaneous  an  efferves- 
cence that  it  occasions  the  loss  of  a  great  part  of  the  mate- 
rials.    My  process  is  as  follows  : 

On  two  gros  of  the  oxidulous  sulphate  of  mercury  called 
turhith  mineral  pour  an  ounce  of  pure  alcohol,  ana  add  at 
two  different  times  ten  gros  of  concentrated  and  rutilating 
nitrous  acid.  The  mixture  will  immediately  enter  into  effer- 
vescence, and  the  alcohol  becomes  etherized  and  is  reduced 
to  vapour.  These  vapours  are  at  first  rare  and  light,  but 
they  gradually  become  more  copious  and  dense :  tney  pass 
into  the  receiver,  whence  they  issue  in  clouds  and  occupy  the 
lower  parts  of  the  apartment^  diffusing  themselves  in  the  air 
to  a  great  distance.  I  never  saw  any  effervescence  produce 
so  many  vapours.  The  mercurial  mass  loses  its  yellow  co- 
lour ancl  becomes  gray.  When  the  matter  has  been  suf- 
fered to  cool,  collect  the  concrete  part  on  a  filter,  and  wash 
and  diy  it.  This  substance  fulminates  like  Howard's  iner- 
cury^  and  possesses  all  the  other  properties  of  that  prepara- 
tion. 

By  treating  in  the  same  manner  the  other  mercurial  ox- 
ides^ I  was  able  to  convert  them  all  into  fulminating  mer- 
cury. 

The  quantity  of  white  vapours  disengaged  during  this 
process,  and  their  singular  gravity,  which  far  surpasses  that 
of  air,  induced  me  to  make  researches  respecting  their  na- 
ture. For  this  purpose  I  proceeded  in  the  following  man- 
ner : — I  put  into  a  glass  tuDulated  retort  two  gros  of  turbith 
mineral,  adapted  to  it  a  double-necked  retort,  and  to  the 
latter  a  second  large  tubulated  receiver.  Having  luted  the 
jbinings,  I  poured  over  the  mercurial  powder  in  the  retort  an 
ounce  of  alcohol,  and  then  a  gros  of  concentrated  rutilating 
nitrous  acid,  closing  exactly  the  tubulaturc.  An  efferves- 
cence took  place,  and  the  white  vapours  soon  filled  the 
lower  part  of  the  receivers,    WTien  the  effervescence  had 

subsided^ 
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subsided,  and  the  apparatus  had  cooled,  there  was  found  in 
the  retort  a  mercurial  mass  of  a  very  white  colour  and 
highly  fulminating.  The  receivers  contained  an  ethereous 
oiJy  liquor,  and  crystals  of  salt,  which  were  carefiilly  col- 
lected, were  observed  on  their  sides.  They  were  exceed- 
ingly soluble  in  water.  On  examination  I  found  them  to 
be  nitrate  of  mercury. 

The  vapours  disengaged  during  this  operation  are  there- 
fore composed  of  ether  by  nitric  acid  and  nitrous  gas  hold- 
ing in  solution  nitrate  of  mercury.  The  latter  circumstance, 
on  which  the  great  gravity  of  these  vapours  depends,  is  truly 
worthy  of  attention.  I  was  not  able  to  ascertain  whether 
there  was  a  concomitant  formation  of  ammonia,  as  Berthol- 
let  supposes. 

DISCOVERT   OP  A  DETONATING  OXYGENATED  MURIATB 

OF  LEAD.     By  the  same. 

I  obtained  an  oxygenated  muriate  of  lead  by  saturating 
with  oxygenated  muriatic  acid  a  solution  of  lead  in  nitric 
acid.  This  solution,  which  was  transparent  and  colourless, 
acquired  by  the  addition  of  oxygen  gas  a  yellow  colour.  I 
reduced  it  to  two-thirds  by  slow  evaporation,  and  left  it  at 
rest.  By  cooling,  it  gave  a  quantity  of  very  small  brilliant 
cubes,  having  a  sweet  and  cool  taste.  Tliese  crystals  at- 
tract humidity  in  humid  air,  and  become  dry  in  dry  air. 
Sulphuric  acid  decomposes  them  with  a  disengagement 
of  simple  muriatic  acid  gas :  when  struck  with  a  small  bit  of 
phosphorus  they  detonate  violently,  and  are  hised  on  burn- 
ing coals. 

If  simple  muriatic  acid  gas  be  made  to  pass  into  a  solu- 
tion of  muriate  of  lead  impregnated  with  a  little  oxygenated 
muriatic  acid  gas,  the  metal  is  precipitated  under  the  fonn 
of  very  small  crystals  of  muriate  of  lead  :  on  evaporating 
the  liquid  there  are  obtained  small  needles  of  the  same  salt. 
Crystallization  then  furnishes  the  two  salts  above  men- 
tioned. Simple  muriate  of  lead  neither  detonates  with 
phosphorus,  nor  fuses  on  burning  coals. 

NEW  ANIMALS. 

A  letter  from  Paris  says :   "  A  couple  of  living  quadru« 

Eeds,  entirely  unknown  to  naturalists,  have  been  -^ent  home 
y  captain  Baudin,  in  the  Katuraliste  latelv  arrived.  Pro- 
fessor GeofFroi  calls  thtxn  facolomes.  They  come  from 
the  western  coast  of  New  Holland ;  their  hir  may  be  of 
some  utility;  and  their  flesh,  in  the  opinion  of  captain 
HameliA  and  his  crew^  affords  excellent  tood.    The  fasco^ 
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acid.  The  alkaline  earths,  and  earths  which  with  the  md- 
lybdic  acid  form  salts  difficult  of  solution,  could  not  answer 
my  purpose  to  separate  the  acid  from  the  insoluble  sub- 
stances with  which  they  are  mixed.  It  remained  to  try 
soda  and  ammonia,  which  1  found  to  be  both  equally  pro- 
per under  circumstances  peculiar  to  each  of  them,  tor  ac- 
complishing the  proposed  end. 

Experirnent  X. 

I  boiled  two  gros  of  calcined  molybdena  with  eight  ounces 
of  water,  and  instilled  into  the  solution  a  ley  of  carbonate  of 
soda  until  no  more  effervescence  took  place.  An  excess  of 
alkali  was  added,  and  the  matter  was  left  to  boil  for  half  an 
hour :  it  was  then  filtered,  and  the  concrete  matter  which 
remained  on  the  filter  was  edulcorated.  The  different  li- 
quors were  evaporated  to  two  ounces,  and  nitric  acid  to 
excess  was  instilled  into  the  warm  liquid.  During  the  in- 
stillation of  the  nitric  acid  a  cr)'stalline  white  powder  was 
deposited,  and  after  cooling  there  were  formed  in  the  liauor 
crystals  of  a  certain  size.  A  new  quantity  was  obtainea  by 
evaporation.  The  different  salts  were  washed  and  drieci. 
The  residuum  on  the  filter,  after  being  washed  and  dried, 
weighed  thirty  grains,  and  had  the  reddish  colour  of  oxide 
of  iron. 

Experiment  XL 

The  preceding  experiment  was  repeated,  with  this  difTer- 
ence :  the  liquor,  after  the  effervescence  had  ceased,  was 
boiled  for  half  an  hour  longer.  The  matter,  ^er  being  re- 
duced to  two  ounces,  and  filtered,  was  suffered  to  cool  be- 
fore the  nitric  acid  was  added.  The  addition  of  this  acid 
caused  to  be  precipitated  a  larger  quantity  of  the  white  pow- 
der, which  had  a  more  crystalline  aspect,  and  which  after 
edulcoration  and  desiccation  had  the  splendour  of  mother- 
of-pearl.  As  I  did  not  add  so  much  acid  in  this  experi- 
ment as  in  the  former,  the  liquor  was  less  charged  with 
molybdic  acid.  The  residuum,  when  washed  and  dried, 
weighed  also  thirty  grains. 

As  I  suspected  that  this  residuum  might  contain  a  por- 
tion of  molybdic  acid  less  soluble  than  the  preceding,  I  tried 
to  extract  this  acid  by  boiling  the  residuum  with  nitric  acid« 
With  this  view  I  made  the  following  experiment. 

Experiment  XIL 

'fhe  thirty  grains  of  the  residuum  of  the  two  last  cxpcri- 

<  ments  were  boiled  with  an  ounce  of  nitric  acid  of  the  spe«> 

cific  gravity  1*250  and  half  an  ounce  of  water^  until  the 

whole 
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a  fourth  and  fifth  pile  composed  one  of  disks  of  flesh  suf- 
fered to  putrefy  in  the  sun  for  fifteen  days,  and  the  other 
formed  of  disks  of  the  same  substance  moistened  in  oxyge- 
nated muriatic  acid  mixed  with  nine  parts  of  distilled  water. 
The  results  of  these  experiments,  by  demonstrating  more 
and  more  that  the  Galvanic  fluid,  drawn  from  the  diiTer^t 
substances  which  compose  the  pile,  has  the  power  of  carry- 
ing with  it,  in  its  ciiculatiouj  diflerent  matters  analogous  to 
the  respective  bodies  through  which  it  passes,  have  induced, 
Rossi,  Vassalli-Eandi,  and  Giulio,  to  conclude, 

Istly,  That  Galvanism,  though  arising  from  electricity, 
which,  as  we  may  say,  ia  its  basis,  is  not  simple  electricity, 
but  electricity  so  moclified,  that  its  effects  are  in  no  manner 
similar  to  those  of  electricity  properly  so  called. 

Sdly,  That  the  oxygenated  muriatic  acid  combined  with 
distilled  water,  in  proportions  always  determined  by  the  diffe- 
rent 'cases  in  which  it  is  employed,  may  be  used  with  the 
greatest  advantage  in  the  cure  of  various  maladies. 

The  latter  discovery  made  by  C.  Rossi  has  been  applied  by 
him  with  the  completest  success.  He  has  employed  oxyge- 
nated muriatic  acid  externally  in  the  manner  above  mentioned 
for  the  cure  of  veiy  extensive  gangrenous  ulcers .  The  efTecta 
of  this  new  remedy  have  been  exceedingly  great,  bqth  in  the 
hospital  of  Moncalieri,  where  several  individuals,  treated 
without  success  by  the  common  means  for  several  months, 
were  entirely  cured  by  this  metho<l ;  and  in  the  hospital  of 
St.  John,  where  the  effects  were  so  speedy,  that  in  the  course 
of  twenty-four  hours  cangcrenous  ulcers  of  the  legs  were  re- 
duced to  the  state  of  simple  ulcers. 

ELECTRICITY. 

Vassalli-Eandi  has  confirmed,  by  a  series  of  experiments 
publicly  repeated  before  Lelievre  the  celebrated  mineralogist, 
member  of  the  National  Institute  of  France,  what  he  had 
proved  in  the  year  1 790, 

Istly,  That  metals  and  their  oxides,  thrown  on  his  elec- 
trometer, bring  thither  a  contrary  kind  of  electricity  :  the 
metal  positive  electricity,  and  its  oxide  negative. 

Sdly,  That  the  electric  fluid  does  not  affect  the  fluid  of  the 
Voltaic  pile,  the  action  of  which  is  not  altered  by  the  union 
of  positive  electricity  to  the  negative  of  the  pile,  nor  by  an- 
other combination  of  electric  and  Galvanic  conductors.  It 
is  from  these  and  other  experiments  of  the  same  kind  that 
he  has  deduced  the  theory  of  Galvanism  and  its  effects,  which 
he  explained  in  the  last  sitting  of  his  public  experiments  at 
the  Athenaeum  of  Turin. 

BXPS- 
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EXPEDITION  OF  CAPTAIN  BAUDIN. 

Copy  of  a  Letter  addressed  to  C.  Gregoire,  Member  of  the 

French  Senate. 

Straits  of  Basle,  Kintr*s  Island, 
Nov.  27th,  1802. 

You  have  certainly  heard  the  result  of  the  expedition  of 
captain  Baudin  since  our  departure  from  France.  You  must 
have  seen  that,  after  staying  forty  days  at  the  Isle  of  France, 
we  proceeded  to  the  coast  of  New  Holland,  which  we  ex- 
plored from  Cape  Lewin  to  the  Bay  of  Seals.  All  this  sandy 
coast,  nearly  destitute  of  fresh  water,  is  almost  uninhabitecl. 
The  few  inhabitants  who  reside  on  it  are  still  as  savage  as 
in  the  time  of  Dampierre.  Being  nearer  to  the  state  of  na- 
ture than  any  other  people,  they  are  almost  as  fierce,  and 
possess  no  art  except  that  of  sharpening  sticks  to  defend 
themselves  from  their  enemies,  or  to  procure  those  provi- 
sions with  which  they  can  be  supplied  either  by  huntmg  or 
fishing. 

On  quitting  this  coast  we  proceeded  to  Timor,  one  of  the 
islands  to  the  south  of  tlie  Moluccas,  where  we  found  a  mild 
and  lively  people  in  a  state  of  demi-civilization.  The 
inhabitants  of  the  coast  have  become  hospitable  towards 
strangers  by  their  commerce  with  the  Dutch  5  but  those  who 
reside  in  tne  interior,  to  whom  an  European  visage  is  still 
unknown,  behave  with  cruelty  towards  those  who  venture 
to  penetrate  into  their  country. 

From  Timor  we  directed  our  course  to  Van  Diemen's 
Land.  This  island  is  inhabited  by  people  of  a  different  race 
from  those  of  New  Holland.  The  latter  have  long  hair 
like  the  Asiatics,  though  their  skin  is  as  black  as  that  of  the 
African  negroes,  while  the  former  have  woolly  curled  hair 
like  tlie  inhabitants  of  Congo.  The  difference  between 
them  is  shown  by  other  characters  also  :  the  former,  habi- 
tuated to  see  European  vessels  from  time  to  time  on  their 
coasts,  are  less  savage  than  the  other  tribes  of  these  coun- 
tries. 

From  Van  Diemen's  Land  we  proceeded  to  Port  Jackson. 
This  infant  colony  is  the  first  the  inhabitants  of  which  have 
no  cause  of  complaint  against  the  Europeans.  Here  they 
are  treated  with  every  kind  of  attention,  but  they  have  always 
rejected  civilization :  though  they  have  lived  for  fifteen 
years  with  the  English  they  have  not  yet  adopted  any  of 
their  customs.  Clothes  are  still  to  them  a  superfluity  :  they 
sometimes,  though  seldom,  wear  any  thing  to  defend  them 
from  the  cold,  but  never  to  conceal  their  nudity.  Their 
language  alone  has  undergone  some  changes. 

The 


The  fjiglish,  in  the  course  of  the  fifteen  years  they  have 
been  settled  here,  have  carried  cultivation  to  a  very  advanced 
state.  The  antient  forests  have  disappeared,' and  nothing  is 
seen  but  fields  of  wheat,  which  are  remarkably  productive. 
We  have  found  here  towns  and  villages  where  every  Euro- 
pean article,  and  even  superfluities,  are  to  be  had  in  abun- 
dance. The  population  amounts  to  nearly  8000,  without 
any  slaves.  I  have  sent  you  a  specimen  or  the  wool  of  the 
sheep  of  this  country.  They  came  originally  from  Peru, 
Paraguai,  the  Cape  ot  Good  Hope,  and  Bengal.  They  have 
already  improved  in  a  singular  manner,  and  still  promise 
more.  Those  of  Bengal,  which  were  clothed  only  with 
hair,  have  already  produced  young  ones  covered  with  rich 
fleeces.  A  residence  of  five  months  enabled  me  to  traverse 
the  whole  country.  We  have  just  left  it  in  order  to  explore 
those  parts  of  New  Holland  which  we  have  not  yet  visited. 
The  commodore  has  sent  the  Naturaliste  back  to  France  laden 
with  the  collections  we  have  made.  I  have  left  that  vessel 
to  go  on  board  the  Geographe,  and  to  supply  the  place  of 
my  friend  Depuch^  who  returns  to  France  on  account  of  his 
health. 

Baillt^  Mineralogist. 

PIRC-BALL. 

On  the  4th  instant  (July)  a  ball  of  fire  struck  the  White 
Bull,  public-house,  kept  by  John  Hubbard,  at  East  Norton. 
The  chimney  was  thrown  down  by  it,  the  roof  in  part  torn 
off,  the  windows  shattered  to  atoms,  and  the  dairy,  pantry, 
&c.  converted  into  a  heap  of  rubbish.  It  appearea  like  a 
luminous  ball  of  considerable  magnitude ;  and,  on  coming 
in  contact  with  the  house,  exploded  with  a  great  noise  and 
a  very  oppressive  sulphureous  smell.  Some  fragments  of 
this  oall  were  found  near  the  spot,  and  subjected  to  che- 
mical analysis  by  a  gentleman  in  the  neighbourhood,  who 
found  them  to  consist  of  the  same  ingredients  as  those  stones 
of  similar  origin  analysed  by  Mr.  Howard  and  other  che- 
mists, and  nearly  in  the  same  proportions.  The  surface  of 
these  stones  is  of  a  dark  colour,  and  varnished  as  if  by  fu- 
sion. From  some  indentures  on  the  surface  it  appears  pro- 
bable that  the  ball  was  soft  when  it  descended ;  and  it  was 
obviously  in  a  state  of  ignition,  as  the  ^rass,  &c.  is  burnt 
up  where  the  fragments  fell.  Its  motion  while  in  the  air 
was  very  rapid^  and  apparently  parallel  to  the  horizon. 

* 
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SINGULAR  CAVERN. 

A  singular  cavern  has  lately  been  discovered  two  leagues 
from  Nizza,  in  the  district  of  Falcion.  It  has  a  narrow 
entrance^  and  the  interior  divisions,  which  have  not  yet 
been  sufficiently  explored,  contain  natural  temples  sup- 
ported by  columns  formed  by  crystallizations.  Some  of 
these  columns  are  so  large  that  400  persons  cannot  encom- 
pass them.  On  account  of  the  great  reflection,  very  little 
light  is  required  to  illuminate  this  cavern. 

ASTRONOMY. 

The  astronomers  Delalande  junior  and  Burckhardt  observe 
with  great  assiduity  the  planet  discovered  by  Dr.  Olbers  on 
the  28th  of  March  1802.  Its  longitude  on  the  1st  of  July  at 
ll'*  45'  was  9  signs  7*^  14'  25",  and  its  latitude  46*^  23'  18'\ 
Burckhardt  has  thence  deduced  its  revolution  to  be  1682 
days,  or  four  years  seven  months  and  twelve  days;  which  is 
a  aay  less  than  what  was  found  some  months  ago,  as  maybe 
Been  in  my  Bibliographie  Astronomique  ]usi  puolished;  but 
at  present  there  is  scarcely  an  uncertainty  of  a  few  hours.  He 
is  employed  in  calculating  the  derangements  it  must  expe- 
rience from  the  attraction  of  Jupiter,  and  which  are  very 
complex ;  but  he  has  presented  to  the  Institute  a  learned 
memoir  which  leads  to  this  research. . 

Jerome  Delalande. 

Table  of  the  geocentric  motions  of  the  two  new  planets 
for  the  month  of  August : 
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^  The  calculations  of  Ceres  after  the  10th  have  not  yet 
ooBKe  to  hand* 
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XXXII.  Materials  towards  a  more  intimate  Knowledge  of 
Native  Molyhdena^  containing  a  very  advantageotis  Mc- 
ikod  of  extracting  Molyhdic  Acid  from  that  Sulpkuretm 
By  C.  F.  BucHOLZ*. 

After  the  repeated  labours  of  a  great  many  chemists, 
such  as  Quist,  Schcele,  Bergman,  Heyer,  Ilsemann,  Pelle- 
tier,  Richter,  8cc.  on  sulphuret  of  molybdena,  both  in  re- 
gard to  a  better  method  of  extracting  molybdic  acid  from 
that  mineral,  and  in  regard  to  the  phaenomena  it  exhibits 
with  other  bodies,  one  might  believe  that  no  further  re- 
searches remain  to  be  made  on  this  subject.  But  by  re- 
flecting properly  on  what  has  been  done,  we  shall  soon  be 
convinced  of  the  contrary.  As  my  principal  object  in  this 
memoir  is  to  make  known  a  more  advantageous  method  of 
preparing  molybdic  acid,  it  will  be  requisite,  to  justify  the 
necessity  of  such  a  method,  to  recapitulate  the  old  and  new 
processes,  in  order  to  show  their  defects,  and  to  compare 
them  afterwards  with  mine. 

The  first  process  for  extracting  molybdic  acid  from  mo- 
lybdena consists  in  separating  the  sulphur  from  the  molyb- 
aenaby  a  strong  heat,  and  converting  the  remaining  metal 
into  acid  bv  continuing  to  heat  it  in  the  air.  The  vapours 
of  the  molybdic  acid  are  received  in  a  proper  vessel,  where  . 
they  are  condensed  under  the  form  of  yellowish  white 
scales,  which  are  alone  considered  to  be  molybdic  acid. 
As  these  scales  are  formed  very  slowly  and  in  small  quan- 
tity, and  as  the  volatility  of  the  molybdic  acid  in  a  mode- 
rately strong  heat  on  the  one  hand,  and  on  the  other  the 
property  of  the  same  acid  of  fusing  in  a  very  strong  heat, 
and  of  penetrating,  during  its  ftision,  the  matter  of  the  cru- 
cible, render  it  impossible  to  obtain  in  this  manner  a  certain 
quantity  of  acid,  this  method  cannot  in  any  point  of  view 
be  considered  as  advantageous  or  even  practicable :  we  shall 
therefore  proceed  to  examine  the  second  method. 

The  second  process,  which  like  the  first  belongs  to 
Scheele,  consists  in  distilling  off  at  different  times  nitric 
acid  of  a  moderate  strength  from  molybdena  until  the  sul- 
phur and  the  metal  are  both  converted  into  acid.  This  ope- 
ration requires  from  90  to  24  parts  of  nitric  acid  for  one 
f)art  of  sulphuret  of  molybdena,  and  it  leaves  with  the  mo- 
ybdic  acid  the  iron  and  earths  which  the  purest  molybdena 

*  From  ScHcrer*s  AVpfmeinen  Journal  der  Chfmie  i8o»,  no.  5.  p.  485. 
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always  contains  in  greater  or  less  quantity.  This  proccS9| 
which  was  considered  as  the  only  one  proper  for  obtaining 
pure  molybdic  acid,  besides  its  not  answering  the  proposcq 
end,  is  too  expensive  to  be  followed,  and  therefore  another 
more  ceconoinical  and  more  proper  for  obtaining  an  acid 
free  from  foreign  mixture  is  desirable  to  be  substituted  ii^ 
its  stead. 

The  third  process  consists  in  distilling  the  sulphurated 
tiiolybdena  with  arsenic  acid,  and  in  expelling  by  volatiliza- 
tioii  the  oxide  and  sulphuret  of  arsenic  which  are  formed* 
fhis  method  also  is  so  expensive  and  so  dangerous  that  we 
shall  not  enter  into  any  further  discussion  of  it. 

The  fourth  process,  which  belongs  also  to  Scheele,  is 
that  which  furnishes  the  acid  in  the  speediest  maimer ;  but 
it  does  not  furnish  it  pure«  It  consists  in  causing  the  mo<- 
lybdena  to  deflagrate  with  nitrate  of  potash  in  proportions 
respecting  which  authors  vary.  Scheele  *  took  four  parts 
of  nitrate  to  one  of  sulphuret  of  molybdena ;  Lampadius  f 
recommends  six  parts  of  nitrate  to  one  of  molybdena,  and 
Fourcroy  %  three  parts  of  nitrate  to  one  of  moU'cdena. 

The  sulphur  and  the  metal  are  here  converted  into  acids, 
and  in  that  state  combine  with  the  potash.  A  portion  of 
the  nitrate  remains  undecomposed,  and  there  is  formed  at 
the  same  time  deoxygenated  nitrate  i  the  remaining  mass  id 
dissolved  in  wann  water ;  and  the  molybdate  of  potash,  still 
mixed  with  its  other  salts,  is  decomposed  (or  this  may  be 
done  after  it  has  been  separated  by  crystallization)  by  means 
of  the  nitric,  muriatic,  or  sulphuric  acids«  The  molybdic 
acid,  when  the  solution  is  not  too  dilute,  separates  under 
tlie  concrete  form:  this  precipitate  is  not  pure  molvbdic 
acid,  but^  as  Scheele  before  announced,  molybdic  acid  nold^ 
ing  potash,  or^  according  to  Fourcroy,  acidulous  molybdate 
of  that  alkaU. 

This  acidulous  molybdate  is  much  more  soluble  in  water 
t^an  pure  molybdic  acid,  which  for  its  solution  requires  500 
parts  of  that  liquid,  whereas  acidulous  molybdate  dissolves 
m  three  or  four  parts  of  water.  The  latter  fuses  in  the  fit^e 
Kooner  than  the  acid,  and  more  readily  corrodes  the  cruci- 
ble. After  cooling,  it  is  of  a  beautiful  yellow  colour :  the 
acid,  on  the  contrary,  e:^hibits  a  radiant  mass  of  a  whitish 

{fray  colour,  having  a  slight  metallic  brilliancy.   The  acidu- 
ous  molybdate  does  not  suffer  itself  to  be  sublimated; 
whereas  tne  pure  acid  is  vaporized  by  heat^  and  deposits  it- 

^  Opuscula  Physica  et  Cbemica,  torn.  i.  p.  201. 
t  Handbuch  dcr  Chcmischen  Analyse,  p.  325, 
X  Sytt£m«  des  Connoissanccs  Chimiqucs. 
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9elf,  on  cold  bodies  presented  to  it,  under  the  form  of  nee- 
dles and  yellow  scales.  It  appears  that  acidulous  molybdate 
has  often  been  employed  tor  pure  molybdic  acid.  Thus 
Lampadius  gives  reason  to  believe  that  the  acid  which  be 
repared  by  the  above  process  was  not  pure  acid  but  acidu- 
ous  molybdate.  He  recommends  decomposing  the  mass 
which  remains  after  deflagration  by  muriatic  acid  in  excess. 
It  will  be  seen  by  the  following  experiments  that  the  mo- 
lybdic acid  cannot  be  entirely  freed  from  the  potash.  To 
remove  this  obstacle  to  the  preparation  of  pure  molybdic 
acid,  Scheele  recommends  dissolving  the  precipitate  ob- 
tained in  the  smallest  quantity  of  water  possible,  and  boil- 
ing it  for  some  minutes  with  a  new  quantity  of  nitric  acid. 

When  the  alkali  has  been  thus  separated,  the  molybdic 
acid  is  supposed  to  deposit  itself  in  very  small  crystals.  It 
appears  to  me  confirmed  that  in  this  manner  there  is  sepa- 
rated a  little  pure  acid ;  but  the  very  large  part  of  the  acid 
which  remains  dissolved  with  the  acid  added  in  excess  is 
obtained  separately  with  very  great  difficulty ;  and  when 
enough  of  acid  is  not  added,  a  mixture  o^pure  acid  and  acid 
holding  alkali  is  obtained.  As  this  fourth  process  appeared 
to  me  far  preferable  to  the  rest,  being  much  shorter  and 
xoovt  oeconomical,  I  wished  to  try  whether  it  was  not  pos- 
sible still  to  improve  it,  and  to  render  it  common  in  the 
preparation  of  the  molybdic  acid. 

As  the  proportion  of  nitre,  even  in  the  process  of  Four- 
croy,  appeared  to  me  still  too  great,  I  was  desirous  to  exa- 
mine whether  something  might  not  be  saved  in  this  point 
pf  view. 

Experiment  I. 

I  heated  to  redness  in  a  Hessian  crucible  six  gros  of  salt- 
petre, and  projected  on  it,  in  parts,  pure  sulphurated  molyb- 
dena  pulverized.     After  I  had  added  two  gros  and  twenty 

rains  of  this  mineral,  the  deflagration  was  still  very  brisk, 
maintained  the  matter  in  fusion  for  some  minutes  longer, 
after  which  I  dissolved  the  mass  in  water.  The  solution 
was  complete,  a  few  grains  of  oxide  of  iron  and  of  silex  ex- 
cepted. On  proceeding  to  the  crystallization  of  the  salts 
contained  in  this  mass,  I  obtained  some  small  crystals  of 
undecomposed  nitre. 

Experiment  II. 

According  to  the  indication  furnished  by  the  preceding 
experiment,  I  took  two  pounds  three  quarters  of  purifiea 
nitre,  which  I  brought  to  red  fusion,  and  graduallv  pro- 
jected on  it  a  pound  of  pulverized  sulphuret  of  molybdena. 

N2  When 
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lomes  are  interesting  to  naturalists  in  particular  on  account 
of  the  singalarity  of  their  organization.  They  resemble  the 
marmot  in  the  form  of  the  head ;  the  number,  the  nature^ 
and  arrangement  of  their  teeth ;  and  by  the  conformation 
of  their  fore-feet,  which  they  employ  for  burrowing  in  the 
fsarth :  but  they  differ  by  the  existence  of  a  bag  under  the 
belly  of  the  female,  and  by  the  whole  apparatus  of  the  or- 
gans of  generation,  which  are  like  those  of  the  sariqve  of 
Buflfon.  The  hind-feet  also  are  formed  like  those  of  that 
animal,  the  thumb  being  separated  from  the  other  toes,  and 
destitute  of  claws.  The  tail  is  so  short  that  it  remains  con- 
cealed among  the  hair :  the  latter  is  brown,  tufted,  and  very 
long. 

"  The  fascohmes  in  the  menagerie  are  still  yoang,  and 
larger  than  rabbits.  They  are  remarkably  gentle.  They 
may  be  touched,  and  carried  from  one  place  to  another, 
without  showing  the  least  tear,  an^er,  or  aiscontent.  Their 
gait  is  heavy  and  embarrassed  :  tney  live  under  the  earth, 
sleep  in  the  day-time,  and  in  the  night  go  in  quest  of  food : 
in  general  they  have  little  activity  and  energy :  they  scratch 
thu'mselves  like  apes.  They  are  fed  with  bread,  milk,  roots^ 
and  all  sorts  of  herbs." 

GALVANISM. 

A  letter  from  Turin,  dated  25 ih  June,  contsuns  the  follow- 
ing particulars  : — "  The  experiments  made  by  the  Galvanic 
Committee  of  Turin,  and  by  several  members  of  the  Aca- 
demy of  Sciences,  have  greatly  contributed  to  the  rapid  pro- 
gress made  by  this  part  of  the  physical  sciences  :  but  what 
ought  to  distinguish  the  success  of  the  learned  philosophers 
of  which  this  committee  is  couiposed,  is  the  advantage  with 
which  they  have  applied  Galvanism  to  the  animal  ceconomy, 
and  the  well -arranged  series  of  experiments  they  have  made 
to  determine  its  influence  on  the  different  diseases  with  which 
man  may  be  afflicted.  Of  the  various  trials  made  with  great 
success  by  Rossi,  Vassalli-Eandi,  and  Giulio,  we  shall  men- 
tion that  only  of  Rossi  with  Galvanic  piles  of  a  new  com- 
position. Animated  by  the  most  ardent  desire  of  rendering 
Galvanism  useful  to  suffering  humanity,  Rossi  constructed 
disks  with  the  cancerous  tumours  extirpated  from  a  man  in 
the  hospital  of  St.  John.  He  varied  this  apparatus  by  em-*' 
ploying  these  new  disks  sometimes  without  moistening 
them,  and  sometimes  moistening  them  in  water  mixed  with 
a  tenth  of  its  volume  of  oxygenated  muriatic  acid.  He 
compared  the  results  produced  by  these  two  different  piles 
with  those  obtained  by  means  of  the  common  pile,  and  by 
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a  fourth  and  fifth  pile  composed  one  of  disks  of  flesh  suf- 
fered to  putrefy  in  the  sun  for  fifteen  days,  and  the  other 
formed  of  disks  of  the  same  substance  moistened  in  oxyge- 
nated muriatic  acid  mixed  with  nine  parts  of  distilled  water. 
The  resuhs  of  these  experiments,  by  demonstrating  more 
and  more  that  the  Galvanic  fluid,  drawn  from  the  different 
substances  which  compose  the  pile,  has  the  power  of  carry-* 
ingwith  it,  in  its  citculation,  different  matters  analogous  to 
the  respective  bodies  through  which  it  passes,  have  induced, 
Rossi,  VassalH-Eandi,  and  Giulio,  to  conclude, 

Istly,  That  Galvanism,  though  arising  from  electricity, 
which,  as  we  may  say,  is  its  basis,  is  not  simple  electricity, 
but  electricity  so  moclified,  that  its  efl^ects  are  in  no  manner 
similar  to  those  of  electricity  properly  so  called. 

Sdly,  That  the  oxygenated  muriatic  acid  combined  with 
distilled  water,  in  proportions  always  determined  by  the  diffe- 
rent cases  in  which  it  is  employed,  may  be  used  with  the 
greatest  advantage  in  the  cure  of  various  maladies. 

The  latter  discovery  made  by  C.  Rossi  has  been  applied  by 
him  with  the  completest  success.  Pie  has  employed  oxyge- 
nated muriatic  acid  externally  in  the  manner  above  mentioned 
for  the  cure  of  very  extensive  gangrenous  ulcers.  The  effects 
of  this  new  remedy  have  been  exceedingly  great,  bqth  in  the 
hospital  of  Moncalieri,  where  several  individuals,  treated 
without  success  by  the  common  means  for  several  months, 
were  entirely  cured  by  this  metho<l ;  and  in  the  hospital  of 
St.  John,  where  the  effects  were  so  speedy,  that  in  the  course 
of  twenty-four  hours  ganorrenous  ulcers  of  the  legs  were  re- 
duced to  the  state  of  simple  ulcers. 

ELECTRICITY. 

Vassalli-Eandi  has  confirmed,  by  a  series  of  experiments 
publicly  repeated  before  Leiievre  the  celebrated  mineralogist, 
member  of  the  National  Institute  of  France,  what  he  had 
proved  in  the  year  1790, 

istly,  That  metals  and  their  oxides,  thrown  on  his  elec- 
trometer, bring  thither  a  contrary  kind  of  electricity  :  the 
metal  positive  electricity,  and  its  oxide  negative. 

sdlv.  That  the  electric  fluid  does  not  affect  the  fluid  of  the 
Voltaic  pile,  the  action  of  which  is  not  altered  by  the  union 
of  positive  electricity  to  the  negative  of  the  pile,  nor  by  an- 
other combination  of  electric  and  Galvanic  conductors.  It 
is  from  these  and  other  experiments  of  the  same  kind  that 
he  has  deduced  the  theory  of  Galvanism  and  it^  effects,  which 
he  explained  in  the  last  sitting  of  his  public  experiments  at 
the  Atbena&um  of  Turin. 

SXPS- 
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EXPEDITION  OF  CAPTAIN  BAUDIN. 

Copy  of  a  Letter  addressed  to  C.  Gregoire,  Member  of  the 

French  Senate* 

Straits  of  Basle,  Kind's  Island, 
Nov.  a7th,  1802. 

You  have  certainly  heard  the  result  of  the  expedition  of 
captain  Baudin  since  our  departure  from  France.  You  must 
have  seen  that,  after  staying  forty  days  at  the  Isle  of  France, 
we  proceeded  to  the  coast  of  New  Holland,  which  we  ex- 
plored from  Cape  Lewin  to  the  Bay  of  Seals.  All  this  sandy 
coast,  nearly  destitute  of  fresh  water,  is  almost  uninhabitea. 
The  few  inhabitants  who  reside  on  it  are  still  as  savage  as 
in  the  time  of  Dampierre.  Being  nearer  to  the  state  of  na- 
ture than  any  other  people,  they  are  almost  as  fierce,  and 
possess  no  art  except  that  of  sharpening  sticks  to  defend 
themselves  from  their  enemies,  or  to  procure  those  provi- 
sions with  which  they  can  be  supplied  either  by  huntmg  or 
fishing. 

On  quitting  this  coast  we  proceeded  to  Timor,  one  of  the 
islands  to  the  south  of  the  Moluccas,  where  we  found  a  mild 
and  lively  people  in  a  state  of  demi-civilization.  The 
inhabitants  of  the  coast  have  become  hospitable  towards 
strangers  by  their  commerce  with  the  Dutch ;  but  those  who 
reside  in  the  interior,  to  whom  an  European  visage  is  still 
unknown,  behave  with  cruelty  towards  those  who  venture 
to  penetrate  into  their  country. 

From  Timor  we  directed  our  course  to  Van  Diemen's 
Land.  This  island  is  inhabited  by  people  of  a  different  race 
from  those  of  New  Holland.  The  latter  have  long  hair 
like  the  Asiatics,  though  their  skin  is  as  black  as  that  of  the 
African  negroes,  while  the  former  have  woolly  curled  hair 
like  the  inhabitants  of  Congo.  The  difference  between 
them  is  shown  by  other  characters  also  :  the  former,  habi- 
tuated to  see  European  vessels  from  time  to  time  on  their 
coasts,  are  less  savage  than  the  other  tribes  of  these  coun- 
tries. 

From  Van  Diemen's  Land  we  proceeded  to  Port  Jackson. 
This  infant  colony  is  the  first  the  inhabitants  of  which  have 
no  cause  of  complaint  against  the  Europeans.  Here  they 
are  treated  with  every  kind  of  attention,  but  they  have  always 
rejected  civilization :  though  they  have  lived  for  fifteen 
years  with  the  English  they  have  not  yet  adopted  any  of 
their  customs.  Clothes  are  still  to  them  a  superfluity  :  they 
sometimes,  though  seldom,  wear  any  thing  to  defend  them 
from  the  cold,  but  never  to  conceal  their  nudity.  Their 
language  alone  has  undergone  some  changes. 

The 
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The  English,  in  the  course  of  the  fifteen  years  they  have 
been  settled  here,  have  carried  cultivation  to  a  very  advanced 
state.  The  anticnt  forests  have  disappeared,'and  nothing  is 
seen  but  fields  of  wheat,  which  are  remarkably  productive. 
We  have  found  here  towns  and  villages  where  every  Euro- 
pean article,  and  even  superfluities,  are  to  be  had  in  abun- 
dance. The  population  amounts  to  nearly  8000,  without 
any  slaves.  I  have  sent  you  a  specimen  or  the  wool  of  the 
sheep  of  this  country.  They  came  originally  from  Peru, 
Paraguai,  the  Cape  ot  Good  Hope,  and  Bengal.  They  have 
already  improved  in  a  singular  manner,  and  still  promise 
more.  Those  of  Bengal,  which  were  clothed  only  with 
hair,  have  already  produced  young  ones  covered  with  rich 
fleeces.  A  residence  of  five  months  enabled  me  to  traverse 
the  whole  country.  We  have  just  left  it  in  order  to  explore 
those  parts  of  New  Holland  which  we  have  not  yet  visited. 
The  commodore  has  sent  the  Naturaliste  back  to  France  laden 
with  the  collections  we  have  made.  I  have  left  that  vessel 
to  go  on  board  the  Geographe,  and  to  supply  the  place  of 
my  friend  DepUch,  who  returns  to  France  on  account  of  his 
health. 

Baillt,  Mineralogist. 

PIR£-BALL. 

On  the  4th  instant  (July)  a  ball  of  fire  struck  the  White 
Bull,  public-house,  kept  by  John  Hubbard,  at  East  Norton. 
The  chimney  was  thrown  down  by  it,  the  roof  in  part  torn 
off,  the  windows  shattered  to  atoms,  and  the  dairy,  pantry, 
&c.  converted  into  a  heap  of  rubbish.  It  appeared  like  a 
luminous  ball  of  considerable  magnitude ;  and,  on  coming 
in  contact  with  the  house,  exploded  with  a  great  noise  and 
a  very  oppressive  sulphureous  smell.  Some  fragments  of 
this  oall  were  found  near  the  spot,  and  subjected  to  che- 
mical analysis  by  a  gentleman  in  the  neighbourhood,  who 
found  them  to  consist  of  the  same  ingredients  as  those  stones 
of  similar  origin  analysed  by  Mr.  Ho^ward  and  other  che- 
mists, and  nearly  in  the  same  proportions.  The  surface  of 
these  stones  is  of  a  dark  colour,  and  varnished  as  if  by  fu- 
sion. From  some  indentures  on  the  surface  it  appears  pro- 
bable that  the  ball  was  soft  when  it  descended ;  and  it  was 
obviously  in  a  state  of  ignition,  as  the  ^rass,  8cc.  is  burnt 
up  where  the  fragments  fell.  Its  motion  while  in  the  air 
was  very  rapid,  and  apparently  parallel  to  the  horizon. 

SINGULAR 
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SINGULAR  CAVERN. 

A  singular  cavern  has  lately  been  discovered  two  leagues 
from  Nizza,  in  the  district  of  Falcion.  It  has  a  narrow 
entrance^  and  the  interior  divisions^  ^hich  have  not  yet 
been  sufficiently  explored,  contain  natural  temples  sup- 
ported by  columns  formed  by  crystallizations.  Some  of 
these  columns  are  so  large  that  400  persons  cannot  encom- 
pass them.  On  account  of  the  great  reflection^  very  little 
light  is  required  to  illuminate  this  cavern. 

ASTRONOMY. 

The  astronomers  Delalande  junior  and  Burckhardt  observe 
with  great  assiduity  the  planet  discovered  by  Dr.  Olbers  on 
the  28th  of  March  1802.  Its  longitude  on  tne  1st  of  July  at 
11»»  45'  was  9  signs  7*^  14'  25",  and  its  latitude  46*^  23'  18". 
Burckhardt  has  thence  deduced  its  revolution  to  be  1682 
days,  or  four  years  seven  months  and  twelve  days ;  which  is 
a  aay  less  than  what  was  found  some  months  ago,  as  may  be 
Been  in  my  Bibliographie  Astrtmomique  ]u^\.  puolished;  but 
at  present  there  is  scarcely  an  uncertainty  of  a  few  hours.  He 
is  employed  in  calculating  the  derangements  it  must  expe* 
rience  from  the  attraction  of  Jupiter,  and  which  are  very 
complex ;  but  he  has  presented  to  the  Institute  a  learned 
memoir  which  leads  to  this  research.. 

Jerome  Delalande. 

Table  of  the  geocentric  motions  of  the  two  new  planets 
for  the  month  of  August : 


a.  R. 

Uectio.    1 

A.  R. 

Deciin. 

of  Palli 

IS. 

North. 

Ceres   Fcrtl. 

South. 

Aug.  4  1 7*» 

59™ 

52*  '19**      3' 

1 18^    15"*  52'  29*^   48' 

717 

58 

44    18     31 

18      14     32    29     51 

1017 

57 

48    17     59 

18      13     20 

29     bb 

13  17 

b6 

52    17     27 

1617 

bQ 

20    16     53 

1917 

55 

bQ    16     19 

22  17 

b5 

44    15     44 

25  17 

53 

40    15       9 

% 

28  17 

53 

48    14     33 

,!rhe  calculations  of  Ceres  after  the  10th  have  not  yet 
Qosofi  to  hand. 
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XXXII.  Materials  towards  a  more  intimate  Knowledge  of 
Native  Molyhdena,  containing  a  very  advantageous  Me- 
thod of  extracting  Molyhdic  Acid  from  that  Sulphuret* 
By  C.  F.  BucHOLZ*. 

After  the  repeated  labours  of  a  great  many  chemists, 
such  as  Quist,  Scheele,  Bergman,  Heyer,  Ilsemann,  Pelle- 
tier,  Richter,  &c.  on  sulphuret  of  molybdena,  both  in  re- 
gard to  a  better  method  of  extracting  molybdic  acid  from 
that  mineral,  and  in  regard  to  the  phaenomena  it  exhibits 
with  other  bodies,  one  might  believe  that  no  further  re- 
searches remain  to  be  made  on  this  subject.  But  by  re- 
flecting properly  on  what  has  been  done,  we  shall  soon  be 
convinced  of  the  contrary.  As  my  principal  object  in  this 
memoir  is  to  make  known  a  more  advantageous  method  of 
preparing  molybdic  acid,  it  will  be  requisite,  to  justify  the 
necessity  of  such  a  method,  to  recapitulate  the  old  and  new 
processes,  in  order  to  show  their  defects,  and  to  compare 
them  afterwards  with  mine. 

The  first  process  for  extracting  molybdic  acid  from  mo- 
lybdena consists  in  separating  the  sulphur  from  the  molyb- 
aena  by  a  strong  heat,  and  converting  the  remaining  metal 
into  acid  by  continuing  to  heat  it  in  the  air.  The  vapours 
of  the  molybdic  acid  are  received  in  a  proper  vessel,  where 
they  are  condensed  under  the  form  of  ydlowish  white 
scales,  which  are  alone  considered  to  be  molybdic  acid. 
As  these  scales  are  formed  very  slowly  and  in  small  quan- 
tity, and  as  the  volatility  of  the  molybdic  acid  in  a  mode- 
rately strong  heat  on  the  one  hand,  and  on  the  other  the 
property  of  the  same  acid  of  fusing  in  a  very  strong  heat, 
and  of  penetrating,  during  its  fusion,  the  matter  of  the  cru- 
cible, render  it  impossible  to  obtain  in  this  manner  a  certain 
quantity  of  acid,  this  method  cannot  in  any  point  of  view 
be  considered  as  advantageous  or  even  practicable :  we  shall 
therefore  proceed  to  examine  the  second  method. 

The  second  process,  which  like  the  first  belongs  to 
Scheele,  consists  in  distilling  off  at  different  times  nitric 
acid  of  a  moderate  strength  from  molybdena  until  the  sul- 
phur and  the  metal  are  both  converted  into  acid.  This  ope- 
ration requires  from  20  to  24  parts  of  nitric  acid  for  one 
f)art  of  sulphuret  of  molybdena,  and  it  leaves  with  the  mo- 
ybdic  acid  the  iron  and  earths  which  the  purest  molybdena 
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always  contains  in  greater  or  less  quantity.  This  proccsj| 
vhich  was  considered  as  the  only  one  proper  for  obtaining 
pure  molybdic  acid,  besides  its  not  answering  the  proposeq 
end,  is  too  expensive  to  be  followed,  and  therefore  another 
more  (£Conon(iical  and  more  proper  for  obtaining  an  acid 
free  from  foreign  mixture  is  desirable  to  be  substituted  ii^ 
its  ste^d. 

The  third  process  consists  in  distilling  the  sulphurated 
ttiolybdena  with  arsenic  acid,  and  in  expelling  by  volatiliza<- 
tioii  the  oxide  and  sulphuret  of  arsenic  which  are  formed. 
'jThis  method  also  is  so  expensive  and  so  dangerous  that  we 
shall  not  enter  into  any  further  discussion  ot  it. 

The  fourth  process,  which  belongs  also  to  Scheele,  is 
that  which  furnishes  the  acid  in  the  speediest  manner ;  but 
it  does  not  furnish  it  pure*  It  consists  in  causing  the  mo<- 
lybdena  to  deflagrate  with  nitrate  of  potash  in  proportions 
respecting  which  authors  vary.  Scheele  ♦  took  four  parts 
of  nitrate  to  one  of  sulphuret  of  molybdena;  Lampadiusf 
recommends  six  parts  of  nitrate  to  one  of  molybdena,  and 
Fourcroy  %  three  parts  of  nitrate  to  one  of  molv'ndena. 

The  sulphur  and  the  metal  are  here  converted  into  acids, 
and  in  that  state  combine  with  the  potash.  A  portion  of 
the  nitrate  remains  undeconiposed,  and  there  is  formed  at 
the  same  time  deoxygenated  nitrate  i  the  remaining  mass  is 
dissolved  in  wann  water ;  and  the  molybdate  of  potash,  still 
mixed  with  its  other  salts,  is  decomposed  (or  this  may  be 
done  after  it  has  been  separated  by  cr}^staIlization)  by  means 
of  the  nitric,  muriatic,  or  sulphuric  acids«  The  molybdic 
acid,  when  the  solution  is  not  too  dilute,  separates  under 
tlie  concrete  form :  this  precipitate  is  not  pure  molvbdic 
acid,  but^  a8  Scheele  before  announced,  molybdic  acid  iiold-- 
ing  potash,  or^  according  to  Fourcroy,  acidulous  molybdate 
of  that  alkali. 

This  acidulous  molybdate  is  much  more  soluble  in  water 
t)ian  pure  molybdic  acid,  which  for  its  solution  requires  500 
parts  of  that  liquid,  whereas  acidulous  molybdate  dissolves 
m  three  or  four  parts  of  water.  The  latter  fuses  in  the  fit^e 
tfooner  than  the  acid,  and  more  readily  corrodes  the  cruci- 
ble. After  cooling,  it  is  of  a  beautiful  yellow  colour :  the 
acid,  on  the  contrary,  e^^hibits  a  radiant  mass  of  a  whitish 
gray  colour,  having  a  slight  metallic  brilliancy.  The  acidu- 
lous molybdate  does  not  suffer  itself  to  be  sublimated} 
whereas  the  pure  acid  is  vaporized  by  heat,  and  deposits  it- 

*  Opuscula  Physica  et  Cliemica,  torn.  i.  p.  sox. 
t  Handbuch  dcr  Chcmischen  Analyse,  p.  325, 
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self,  on  cold  bodies  presented  to  it,  under  the  form  of  nee- 
dles and  yellow  scales.  It  appears  that  acidulous  molybdate 
has  often  been  employed  for  pure  molybdic  acid.  Thus 
Lampadius  gives  reason  to  believe  that  the  acid  which  be 
prepared  by  the  above  process  was  not  pure  acid  but  acidu- 
lous molybdate.  He  recommends  decomposing  the  mass 
which  remains  after  deflagration  by  muriatic  acid  in  excess. 
It  will  be  seen  by  the  following  experiments  that  the  mo- 
lybdic acid  cannot  be  entirely  freea  from  the  potash.  To 
remove  this  obstacle  to  the  preparation  of  pure  molybdic 
acid,  Scheele  recommends  dissolving  the  precipitate  ob- 
tained in  the  smallest  quantity  of  water  -possible,  and  boil- 
ing it  for  some  minutes  with  a  new  quantity  of  nitric  acid. 

VVhen  the  alkali  has  been  thus  separated,  the  molybdic 
^id  is  supposed  to  deposit  itself  in  very  small  crystals.  It 
appears  to  me  confirmed  that  in  this  manner  there  is  sepa-; 
rated  a  little  pure  acid ;  but  the  very  large  part  of  the  acid 
which  remains  dissolved  with  the  acid  added  in  excess  is 
obtained  separately  with  very  great  difficulty ;  and  when 
enough  of  acid  is  not  added,  a  mixture  o^pure  acid  and  acid 
folding  alkali  is  obtained.  As  this  fourth  process  appeared 
to  me  far  preferable  to  the  rest,  being  much  shorter  and 
more  oeconomical,  I  wished  to  try  whether  it  was  not  pos- 
sible still  to  improve  it,  and  to  render  it  common  in  the 
preparation  of  the  molybdic  acid. 

As  the  proportion  of  nitre,  even  in  the  process  of  Four- 
croy,  appeared  to  me  still  too  great,  I  was  desirous  to  exa- 
mine whether  something  might  not  be  saved  in  this  point 
pf  view. 

Experiment  I. 

I  heated  to  redness  in  a  Hessian  crucible  six  gros  of  salt- 
petre, and  projected  on  it,  in  parts,  pure  sulphurated  molyb- 
dena  pulverized.     After  I  had  added  two  gros  and  twenty 

f  rains  of  this  mineral,  the  deflagration  was  still  very  brisk, 
maintained  the  matter  in  fusion  for  some  minutes  longer, 
after  which  I  dissolvtid  the  mass  in  water.  The  solution 
was  complete,  a  few  grains  of  oxide  of  iron  and  of  silex  ex- 
cepted. On  proceeding  to  the  crystallization  of  the  salts 
contained  in  this  mass,  I  obtained  some  small  crystals  of 
undecomposed  nitre. 

Experiment  II. 

According  to  the  indication  furnished  by  the  preceding 
experiment,  I  took  two  pounds  three  quarters  of  purified 
nitre,  which  I  brought  to  red  fusion,  and  graduallv  pro- 
jected on  it  a  pound  of  pulverized  sulphuret  of  molybdena. 

N2  When 
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When  the  whole  quantity  of  molybdena  was  introduced,  A 
very  brisk  deflagration  took  place.  1  dissolved  the  saline 
mass  in  distilled  water.  The  whole  dissolved  except  about 
ten  gros,  which  were  oxide  of  iron  and  silcx.  The  ley  fur- 
nished by  crystallization  a  little  undecomposed  saltpetre, 
nitrite  of  potash,  and  gaso-nitrous  sulphates  and  niolyb- 
dates  of  potash,  or  holdmg  nitrous  gas. 

These  experiments  prove  that  2|-  parts  of  nitre  are  suflli- 
cient  to  deprive  of  its  sulphur  one  part  of  sulphurated  mo- 
lybdena, and  to  oxygenate  the  metal.  This  quantity  might 
even  be  diminished,  were  it  not  to  be  apprehended  that  die 
small  portion  of  undecomposed  sulphur  which  is  found  in 
the  mass  towards  the  end  of  the  operation  would  with  diffi- 
culty be  attacked  by  too  small  a  quantity  of  nitre. 

To  find  the  means  of  separating  the  molybdic  acid  from 
the  acidulous  molybdate  of  potash  thus  obtained,  I  made 
the  following  experiments, 

Experbnent  III. 

To  a  portion  of  the  above  solution  I  added  sulphuric  acid 
till  nothing  more  was  precipitated  and  the  mixture  had  ac- 
quired a  strongly  acid  taste,  after  which  it  was  digested  cold 
for  two  hours*  The  precipitate  obtained  was  washed  se\xral 
times  with  distilled  water,  and  it  was  heated  with  twenty 
parts  of  the  same  water.    The  whole  of  it  readily  dissolveci. 

To  this  solution  I  added  nitric  acid  until  there  was  a  con- 
siderable excess.  No  precipitate  was  formed.  1  evapo- 
rated the  liquor  to  dryness.  The  residuum  contained  no 
crystallized  part,  had  no  taste  of  saltpetre,  and  did  not  de* 
flagrate  when  thrown  on  burning  coals.  This  residuum, 
which  was  yellow,  easily  fused  in  an  ignited  crucible  with- 
out being  evaporated  by  a  strong  heat.  After  cooling,  it 
"was  found  to  have  assumed  a  yellower  colour.  This  ex- 
periment evidently  proves  that  acidulous  molybdate  of  pot- 
ash is  not  decomposed  either  by  sulphuric  acid  assisted  by 
a  digesting  heat,  or  by  nitric  acid  ;  for  the  precipitate  ob- 
tained was  exceedingly  soluble,  and  was  not  volatile  at  a 
white  heat. 

As  1  had  evaporated  the  solution  of  molybdate  conjointly 
with  nitric  acid,  it  was  possible  that  the  nitralc  of  potash 
formed  in  the  first  instance  micrht  afterwards  be  decomposed 
by  the  molybdic  acid  separated.  I  therefore  resolved  to  re- 
peat the  same  operation  whh  nitric  acid. 

Experiment  IV. 

1  decomposed  a  part  of  the  above  solution  of  acidulous 
3  molybdate. 
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molybdate,  adding  an  excess  of  nitric  acid.  A  large  portion 
of  the  precipitate  was  redissolved.  After  some  hours  di- 
gestion I  tried  the  natiire  of  the  precipitate,  after  having 
collected  and  washed  it  on  a  filter.  On  putting  a  little 
of  the  precipitate,  still  moist,  into  a  Hessian  crucible,  and 
exposing  it  to  heat,  it  resolved  itself  into  a  transparent  li- 
quor,.  when  the  whole. moisture  was  dissipated,  and  the 
crucible  had  begim  to  be  red,  the  matter  entered  into  fu- 
sion ;  but  only  a  very  weak  volatilization  was  observed  by  an 
increase  of  heat.  The  fu^?cd  mass  was  of  a  yellowish  gray 
colour.  A  great  part  of  it  had  passed  through  the  cniciole. 
It  resulted  from  these  phaenomena,  compared  with  those 
which  the  free  acid  exhibited  with  water  and  in- the  fire, 
that  the  precipitate  obtained  in  this  experiment  was  a  mix- 
ture of  free  molybdic  acid  and  acidulous  molybdate  of  pot- 
ash. 

After  this  imperfect  success  I  resolved  to  try  the  muri- 
atic acid  to  decompose  acid>uIou6  molybdate  of  potash. 

Expeiiment  V. 

I  decomposed  the  above-mentioned  solution  by  means 
of  muriatic  acid.  An  abundant  precipitate  was  formed.  I 
^dded  a  strong  excess  of  acid,  which  clissolved  a  remarkable 
quantity  of  the  precipitate.  I  digested  the  mixture  for  some 
hours  in  a  warm  place,  which  completfd  the  solution  of  al- 
most the  whole  it.  After  cooling,  there  was  formed  in  the 
liquor  a  considerable  number  of  very  small  crystals.  I  tried 
'  these  crystals,  and  found  that  they  were  almost  entirely  so- 
luble in  three  or  four  parts  of  warm  water ;  that  they  rea- 
dily fused  in  an  ignited  crucible  without  emitting  much  va- 
pour ;  that  they  penetrated  the  matter  of  the  crucible  j  and 
that  after  cooling  they  had  a  grayish  yellow  colour,  I 
thence  concluded  that  the  precipitate  obtained  by  the  mu- 
riatic acid  contained  scarcely  any  free  acid,  but  was  almost 
entirely  composed  of  acidulous  molybdate,  I  then  evapo« 
rated  to  one-half,  in  a  moderate  heat,  the  solution  which 
still  contained  molybdic  acid.  During  the  evaporation,  but 
in  particular  after  cooling,  there  was  separated  a  quantity 
of  small  yellowish  white  crystals  :  there,  however,  remained 
in  the  solution  a  still  greater  quantity  of  molybdi^  acid,  as 
was  indicated  by  its  acid  taste  and  the  trials  to  which  it  was 
subjected.  The  crystals  obtained  exhibited  the  same  phaeno* 
mena  with  water,  and  in  the  fire,  as  pure  molybdic  acid. 

These  experiments  did  not  furnish  a  methoa  of  preparing, 
^vith  safety  and  advantage,  pure  molybdic  acid,  and  of  ob- 
taining the  whole  quantity  contained  in  the  s^ilphuratcd 
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molybdena;  or  there  was  formed  acidulous  molybdate  of 
potash  which  was  not  decomposed  ;  or  only  a  little  molyb- 
dic  acid  was  separated ;  or  there  remained  in  the  liquid  too 
large  a  quantity  of  acid,  which  could  be  separated  only  in- 
completely and  with  difficulty.  In  this  unfavourable  state 
of  things  I  thought  of  several  means  for  decomposing  th^ 
molyboate  by  the  help  of  double  affinities,  but  I  was  not 
able  by  any  of  the  known  means  to  separate  the  acid  com- 
pletely from  the  alkali.  I  therefore  resolved  to  recur  to  the 
old  method,  which  consists  in  oxygenating  the  sulphuret  by 
nitric  acid,  taking  care  to  correct  the  process  by  separating 
the  greater  part  ot  the  sulphur  by  calcination.  By  this  pre- 
liminary separation  of  the  sulphur  a  great  quantity  of  the 
acid  is  saved,  and  the  labour  is  considerably  shortened. 
I  consequently  proceeded  to  calcination  in  tne  following 
manner. 

Experiment  VI. 

Five  ounces  and  a  half  of  sulphuret  of  molybdena  in  fine 
powder,  and  which  were  perfectly  pure,  a  few  small  particles 
of  quartz  and  oxide  of  iron  excepted,  were  introduced  into 
a  large  Hessian  crucible,  which,  for  the  greater  conveni- 
ence, was  placed  obliquely  in  a  furnace  and  surrounded  by 
charcoal.  When  the  matter  was  red  it  was  stirred  inces- 
santly, and  in  turns,  by  me  and  my  friend  M.  Haberle,  to 
whom  I  was  indebted  for  the  molybdena  employed  in  these 
different  experiments.  During  the  first  hour,  and  before 
the  greater  part  of  the  sulphur  was  dissipated,  the  matter 
retained  its  lightness :  it  then  united  into  a  mass,  and  its 
black  colour  passed  successively  to  gray,  reddish  gray,  and 
then  to  whitish  gray. 

When  the  whole  sulphur  was  driven  off,  which  required  two 
hours,  the  mass  by  an  increase  of  heat  coagulated  more  and 
more,  and  even  began  to  fuse  at  the  bottom  of  the  crucible, 
and  it  appeared  by  the  vapour  which  rose  that  the  molybdena 
was  volatilizing.  Having  maintained  a  moderate  fire  for  half 
an  hour,  I  took  the  crucible  from  the  fire  and  examined  the 
matter.  It  had  a  whitish  gray  colour,  exhibited  here  and 
there  splendour  and  a  crystalline  form,  and  weighed  a  little 
more  tnan  four  ounces ;  which  approaches  nearer  to  the  0*93 
of  sulphur  which  Lampadius  saia  he  found  in  molybdena 
than  the  proportion  of  Kirwan,  which  is  0*55.  The  sen- 
sible metallic  taste  of  the  calcined  matter,  its  brilliant  and 
CT)    sUine  aspect,  and  the  experiments  made  by  Ilscmann* 

Crcil's  Chcmische  Annalen  1787,  vol.  i.  p.  4.10. 
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and  Ileyer*,  in  which  calcined  molybdena  exhibited  the 
phienomena  of-an  acid,  made  me  suspect  that  this  molyb- 
dena might  be  molybdic  acid  like  that  sublimated.  In  this 
Qase  the  nitric  acid  might  have  been  spared ;  which  would 
have  rendered  the  process  still  shorter  and  more  oecono- 
miral.  '^ 

To  clear  up  my  doubts  in  this  respect  I  made  the  follow- 
ing  preliminary  experiments. 

Experiment  VII. 

I  reduced  to  fine  powder  some  grains  of  calcined  molyb- 
dena, poured  over  it  a  eros  of  water,  and  heated  it  above  i 
lamp.  I  then  instilled  into  it  some  drops  of  a  solution  of 
carbonate  of  soda :  on  each  new  instillation  a  strong  effer- 
vescence took  place,  and  a  great  part  of  the  matter  was  dis- 
solved. For  the  moment  this  result  was  sufficient  to  en- 
able me  to  conclude  from  it  the  acid  nature  of  the  calcined 
molybdena.  The  solution  was  filtered,  and  decomposed  by 
nitric  acid.  There  was  formed  a  precipitate  of  molybdic 
dcid,  which  placed  it  beyond  a  doubt  that  there  was  formed 
a  combination  of  this  acid  with  soda. 

Experiment  VIII. 

I  pulverized  some  grains  of  calcined -molybdena,  and 
boiled  them  for  some  minutes  with  an  ounce  of  water^  The 
taste  of  the  liauor,  which  was  sensibly  acid  and  metallic,  as 
well  as  ihe  rea  colour  it  communicated  to  turnsole  paper^ 
again  proved  the  nature  of  the  acid  of  calcined  molybdena. 

It  gave  me  great  satisfaction  to  have  found  so  short  and 
^o  oecononiical  a  method  of  obtaining  molybdic  acid.  I  can- 
not help  wondering,  as  tjie  experiments  of  Scheele,  Heyer, 
and  Ilsemann^  have  been  so  long  known,  that  chemists  have 
not  followed  this  method  indicated  to  us  by  the  nature  of 
calcined  molybdena,  and  to  which  they  had  so  nearly  ap- 
.  proached.  In  order  to  ascertain  more  fully  whether  cal» 
cined  molybdena  is  pure  molybdic  acid,  and  to  determine 
the  means  of  separating  from  it  the  heterogeneous  sub- 
stances with  which  it  might  be  still  combined  or  mixedj  I 
itaade  the  following  expenments. 

Experiment  DC. 

As  the  molybdic  acid  has  the  property  of  combining 
easily  with  a  portion  of  potash,  and  ot  retaining  that  base, 
if  not  entirely,  at  least  in  a  great  part,  against  the  action  of 
all  acids,  this  salt  could  not  be  of  any  use  for  puriiyiug  tliat 

^  Crell's  Clicmische  Annnlcn,  vol.  ii.  p.  i$  and  125. 
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acid.  The  alkaline  earths,  and  earths  which  with  the  mo- 
lybdic  acid  form  salts  difficult  of  solution,  could  not  answer 
my  purpose  to  separate  the  acid  from  the  insoluble  sub- 
stances with  which  they  are  mixed.  It  remained  to  try 
soda  and  ammonia,  which  I  found  to  be  both  equally  pro- 
per under  circumstances  peculiar  to  each  of  them^  tor  ac- 
complishing the  proposed  end. 

Experiment  X. 

I  boiled  two  gros  of  calcined  molybdena  with  eight  ounces 
of  water,  and  instilled  into  the  solution  a  ley  of  carbonate  of 
soda  until  no  more  effervescence  took  place.  An  excess  of 
alkali  was  added,  and  the  matter  was  left  to  boil  for  half  an 
hour :  it  was  then  filtered,  and  the  concrete  matter  which 
remained  on  the  filter  was  edulcorated.  The  different  li- 
quors were  evaporated  to  two  ounces,  and  nitric  acid  to 
excess  was  instilled  into  the  warm  liquid.  During  the  in- 
stillation of  the  nitric  acid  a  crystalline  white  powder  was 
deposited,  and  after  cooling  there  were  formed  in  the  liquor 
crystals  of  a  certain  size.  A  new  quantity  was  obtained  by 
evaporation.  The  different  salts  were  washed  and  driea. 
The  residuum  on  the  filter,  after  being  washed  and  dried, 
weighed  thirty  grains^  and  had  the  reddish  colour  of  oxide 
of  iron. 

Experiment  XL 

The  preceding  experiment  was  repeated,  with  this  differ- 
ence :  the  liquor,  after  the  effervescence  had  ceased,  was 
boiled  for  half  an  hour  longer.  The  matter,  after  being  re- 
duced to  two  ounces,  and  filtered,  was  suffered  to  cool  be- 
fore the  nitric  acid  was  added.  The  addition  of  this  acid 
caused  to  be  precipitated  a  larger  quantity  of  the  white  pow- 
der, which  had  a  more  crystalline  aspect,  and  which  after 
edulcoration  and  desiccation  had  the  splendour  of  mother- 
of-pearl.  As  I  did  not  add  so  much  acid  in  this  experi- 
ment as  in  the  former,  the  liquor  was  less  charged  witl^ 
molybdic  acid.  The  residuum,  when  washed  and  dried, 
weighed  also  thirty  grains. 

As  I  suspected  that  this  residuum  might  contain  a  por- 
tion of  molybdic  acid  less  soluble  than  the  preceding,  I  tried 
to  extract  this  acid  by  boiling  the  residuum  with  nitric  acid. 
With  this  view  I  made  the  following  experiment. 

Experiment  XII.  • 

^e  thirty  grains  of  the  residuum  of  the  two  last  cxpcri- 
oaei^ts  were  boiled  with  an  ounce  of  nitric  acid  of  the  spe- 
cific gravity  1*250  and  half  an  ounce  of  water^  until  the 

whole 
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whole  moisture  was  dissipated.  During  the  evaporation  I 
observed  no  disengagement  of  nitrous  gas,  from  which  I 
could  conclude  that  there  was  in  the  residuum  a  little  mo- 
lybdena  not  yet  acidified.  I  then  boiled  the  residuum  for 
half  an  hour  with  a  ley  of  carbonate  of  soda,  after  which 
there  was  added  to  the  solution  nitric  acid  to  decomf>ose  it ; 
but  I  observed  no  precipitation  of  molybdic  acid,  though  an 
excess  of  nitric  acid  had  been  added.  The  solution  had  only 
a  metallic  acid  taste.  On  examining  the  residuum  more 
closely,  it  was  found  to  be  composed  of  alumine,  oxide  of 
iron,  and  a  few  fragments  of  silex,  which,  if  I  except  the 
oxide  of  iron  contained  in  the  sulphurated  molybdena,  arose 
in  part  from  the  molybdena  and  partly  from  the  crucible. 

Experiment  XIII. 

The  white  precipitates  of  experiments  X.  and  XL  were 
put  into  an  ignited  crucible.  By  an  increase  of  heat  they 
first  entered  into  fusion,  and  were  then  volatilized  and  con- 
densed, partly  under  the  pulverulent  form  and  partly  under 
the  crystalline.  By  continuing  the  frision  the  matter  pene- 
trated through  the  crucible.  The  fused  matter  was  very  li- 
3uid,  and  on  cooling  it  formed  itself  into  a  crystalline  ra- 
iant  mass  of  a  whitish  gray  colour  having  a  slight  metallic 
splendour.  In  other  respects  it  exhibited  the  same  phaeno- 
mena  as  pure  molybdic  acid. 

This  last  method  furnishes  a  yery  short  and  oeconomical 
method  of  obtaining  molybdic  acid.  There  can  be  no  doubt 
that  if  the  molybdena  had  been  entirely  free  from  matrix 
the  calcined  mass  would  have  entirely  dissolved,  except  an 
atom  of  iron,  from  which  sulpburet  of  molybdena  is  never 
free. 

I  was  desirous  also  to  try  the  separation  of  the  molybdic 
acid  by  the  help  of  ammonia.  With  this  view  I  made  the 
following  experiments. 

Experiment  XIV. 

I  digested  for  twelve  hours,  in  a  moderate  heat,  a  gros  of 
the  calcined  mineral  in  fine  powder  with  half  an  ounce  of 
concentrated  liquid  ammonia,  shaking  the  niatter  from  time 
to  time;  after  which  the  liquor  was  filtered.  It  had  still 
a  strong  odour  of  ammonia.  The  half  of  it  was  decom- 
posed by  nitric  acid,  which  precipitated  from  it  molybdic 
acid  in  abundance.  The  other  half  was  evaporated  in  a 
small  porcelain  capsule,  aud  then  heated  to  a  slight  degree 
of  incandescence.  The  ammonia  was  entirely  dissipated, 
and  left  a  grayish  blue  residuum,  which  entered  into  fusion 

in 
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in  a  stronger  heat,  and  which,  after  cooling,  exhibited  i 
radiant  whitish  gray  mass  perfectly  similar  to  fused  pure 
molybdic  acid.  The  residuum  collected  after  the  digestioit 
of  the  calcined  molybdena  with  the  ammonia  weighed  twenty 
grains :  I  subjected  it  to  the  following  experiment. 

Experivieni  XV, 

I  boiled  the  residuum  above  mentioned  with  two  gros  of 
nitric  acid  to  perfect  evaporation^  and  digested  the  new  re- 
siduum with  two  gros  of  liquid  ammonia.  The  residuum 
was  then  filtered,  washed,  and  dried.     It  weighed  sixteen 

f  rains.  The  liquid  was  evaporated,  and  after  incandescence 
obtained  four  grains  of  molybdic  acid.  The  residuum  of 
this  experiment,  like  those  of  Nos.  X.  XI.  and  XII.  con- 
tained oxide  of  iron,  alumine,  and  quartzy  sand. 

After  these  experiments  I  will  not  hesitate  to  prefer  tlie 
method  of  separation  by  ammonia  to  that  by  soda,  ^spe- 
cially in  operating  with  pure  soda.  For  it  may  happen  that 
the  molybdena  will  enter  into  vitreous  fusion  with  the  fo- 
reign bodies  contained  in  its  ore,  and  then  ammonia  would 
not  be  capable  of  separating  the  molybdic  acid  from  that 
combination.  However,  this  inconvenience  may  be  pre- 
vented by  not  making  the  fire  too  strong  towaras  the  end 
of  the  calcination.     When  the  method  by  ammonia  18  prO"* 

Eerly  considered,  it  will  be  readily  perceived  that  it  would 
e  impossible  to  devise  one  more  expeditious  and  less  ex- 
pensive. 

The  molybdena  may  be  deprived  of  its  sulphur  without 
the  aid  of  the  nitric  acid  or  of  nitrate  of  potash.  The  mo- 
lybdic acid  formed  is  purified  from  the  oxide  of  iron  with 
which  it  is  naturally  united,  and  from  the  quartz  and  ai]gir 
w^ith  which  they  are  accidentally  mixed.  By  digesting  it  with 
ammonia ;  which  can  be  done  only  with  aifficulty  by  means 
of  nitric  acid.  Molybdate  of  ammonia  is  decomposed  by  a 
heat  of  incandescence^  which  separates  from  it  the  alkali  in 
the  state  of  purity  and  without  being  decomposed.  It  may 
therefore  be  collected  without  great  loss  in  a  distilling  ap- 

J)aratus,  and  the  acid,  almost  without  any  decrease,  will  oe 
bund  in  the  retort.  So  many  advantages  united  are  cer- 
tainly not  to  be  found  in  any  other  method^  not  even  in 
that  of  separation  by  soda. 

By  following  these  different  indications  we  are  led  to  the 
following  process,  which  is  the  most  advantageous  for  pre* 
paring  molybdic  acid. 

Netv  Method  of  preparing  pure  Molyldic  Acid. 

Take  the  purest  sulphuret  of  molybdena  that  can  be  found» 
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und  reduce  it  to  powder ;  introduce  it  into  an  inclined  re- 
tort, and  torrefy  it,  to  separate  the  sulphur,  and  to  oxygenate' 
the  uietal,  in  a  heat  which  must  be  immediately  raiseu  to  a 
very  high  degree.  When  the  molybdena  has  lost  its  bril- 
liancy, and  its  black  colour  has  changed  to  gray,  lessen  the 
heat,  and  continue  to  expel  the  last  portions  of  the  sulphur, 
and  to  complete  the  oxygenation  of  the  metal  at  a  more 
moderate  heat,  continually  stirring  the  matter  with  an  iron 
spatula.  By  these  means  the  matter  will  be  prevented  from 
entering  into  fusion  with  the  oxide  of  iron  and  a  small 
quantity  of  alumine  with  which  they  are  mixed,  and  from 
forming  a  mass  which  the  ammonia  can  afterwards  decom- 
pose only  with  difficulty,  and  nothing  will  remain  adhering 
to  the  crucible.  The  mineral  is  then  to  be  reduced  to  a  very 
fine  powder,  and  it  must  be  digested  several  times  with  a 
sufficient  quantity  of  liquid  ammonia  to  extract  the  whole 
molybdic  acid.  The  different  liquids  are  then  to  be  united, 
and  being  poured  into  a  ^ass  retort  are  distilled  to  drvness. 
Molybdate  of  ammonia  will  remain  in  the  retort.  The  heat  is 
increased  to  incandescence,  in  order  to  expel  the  ammonia. 
If  the  retort  be  too  large,  the  matter  must  be  removed  into 
a  smaller. 

This  process  would  not  answer  where  it  is  required  to 
analyse  ore  of  molybdena.  In  this  case  it  would  be  neces- 
sary to  oxygenate  the  sulphur  and  the  metal  bv  the  help  of 
nitric  acid.  This  method  will  contribute  in  all  probability 
to  ameliorate  and  render  easier  the  analysis  of  sulphuret  of 
molybdena. 

Addition  to  the  preceding  Experiments. 

I  had  un4ertaken  four  times,  and  with  the  same  success, 
the  separation  of  the  molybdic  acid  by  the  help  of  ammo- 
nia in  the  proportions  of  experiment  XIV,  when  in  treat- 
ing in  this  manner  a  pretty  large  quantity  of  calcined  mo- 
lybdena I  observed  a  surprising  phaenomenon  which  hi- 
therto I  had  not  remarked.  I  separated  the  acid  from  twd 
ounces  of  molybdena  by  the  help  of  ammonia.  The  filtered 
liquor  was  left  at  rest  for  some  days,  to  see  whether  any 
thing  would  be  deposited ;  which  actually  was  the  case. 
Some  flakes  which  exhibited  the  same  phaenomena  as  oxide 
of  iron  were  deposited.  I  again  placed  the  liquor  on  one 
side,  to  see  whether  a  new  separation  would  take  place.  I 
had,  however,  evaporated  and  decomposed  a  quantity  of 
the  solution  of  molybdate  of  ammonia  equal  to  a  sixteenth 
part  of  the  whole  liquid.    The  residuum  exhibited  the  same 

phaenomena 
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phaenomena  exactly  as  that  obtained  in  experiment  XIV, 
and  was  pure  molybdic  acid.  Numerous  occupations  pre- 
vented me  from  undertaking  new  experiments  with  the  so- 
lution of  molybdate  of  ammonia  until  six  weeks  after. 
Having  evaporated  the  solution  to  dryness,  I  put  the  saline 
mass  into  a  new  Hessian  crucible  in  order  to  expel  the  am- 
monia by  incandescence.  To  my  great  astonishment  I  ob- 
served tnat  the  mass  deprived  of  ammonia,  which  under 
other  circumstances  fuses  so  readily,  and  which,  after  being 
some  time  in  fusion,  penetrates  uito  the  substance  of  the 
crucible,  could  not  this  time  be  brought  into  fusion  even 
in  the  strongest  white  heat,  and  was  only  softened,  emit- 
ting vapours  of  molybdic  acid.  On  examining  the  cooled 
mass,  I  found  at  its  surface  several  irregular  depressions. 
It  had  an  argentine  splendour  inclining  to  gray.  On  its 
fracture  it  exhibited  a  cupreous  blue  colour  of  steel  with  a 
metallic  tint ;  its  texture  was  scaly  and  very  compact ;  it 
was  difficult  to  be  broken  and  pulverized.  Its  specific  gra- 
vity was  5050.  By  pouring  over  it  moderately  concentrated 
sulphuric  acid  the  mass  acquired  a  considerable  heat,  emit- 
ting nitrous  gas  in  abundance^  and  transforming  itself  into 
white  oxide. 

After  all  these  phaenomena,  it  can  be  considered  only  as 
metallic  molybdcna,  or  oxide  of  molybdena  verj'  near  to  the 
metallic  state.  I  can  explain  this  in  no  other  manner  than 
by  admitting,  that  in  consequence  of  the  long  contact  of 
the  ammonia  with  the  molybdic  acid  the  latter  was  decom- 
posed. I  dare  not,  however,  assert  that  this  was  actually 
the  case,  and  that  some  other  cause  which  I  did  not  observe 
may  not  have  concurred  to  produce  the  same  effect.  How- 
ever this  may  be,  it  is  remarkable  that  under  the  circum- 
stances above  mentioned  the  molybdic  acid,  the  reduction 
of  which  is  so  difficult,  should  be  reduced  so  easily  and  by 
so  weak  a  fire ;  and  that  the  metallic  molybdena,  which  is 
so  little  fusible,  should  be  fused,  or  at  least  softened  into  a 
homogeneous  mass  of  a  scaly  texture.  The  want  of  mo- 
lybdena has  hitherto  prevented  me  from  making  the  experi- 
ments necessary  to  ascertain  the  cause  of  this  singular  effect* 
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XXXIII.  Of  the  general  Relation  between  the  Specific  Gra" 
vities  and  tlie  Strengths  and  Values  of  Spirituous  Liqtwrs, 
and  the  Circumstances  by  which  t/ie  former  are  influenced. 

[Continued  from  p.  33.] 

Of  the  Standard  of  Proof 

§  14.  X  HE  standard  of  comparison  which,  in  conformity  to 
the  principles  already  spoken  of  in  §  3  has  been  establisned 
in  this  country,  is  called  proof  spirit ;  and  it  appears  that 
some  such  standard  was  in  use  long  before  we  were  in  the 

Possession  of  any  means  of  correctly  appreciating  its  strength, 
'his,  indeed,  has  never  yet  been  done ;  and  it  is  from  the 
want  of  correctly  defining  the  strength  of  this  standard  that 
a  great  part  of  trie  uncertainty  at  present  existing,  with  re- 
gard to  the  relative  strengths  and  values  of  spirituous  liquors 
m  general,  has  originated. 

9  15.  When  a  spirituous  compound  of  any  kind  contains 
about  a  certain  quantity  of  alcohol  (which  quantity,  however, 
varies  considerably  in  clifFerent  liquors,  and  even  in  liquors  of 
the  same  description,  but  differing  in  their  purity),  it  will 
afford,  on  shaking  it  in  a  phial,  a  crown  of  small  Dubbles  of 
a  peculiar  appearance,  which  gradually  go  off,  or  subside 
Without  breaking ;  and  Which  has  generally  been  called  by 
the  French  the  chapelet,  and  by  us  the  proof  Liquors  of 
any  kind  which  were  capable  of  exhibiting  this  phsenomenon 
have,  for  upwards  of  two  centuries  past,  been  denominated 
of  proof  strength. 

Upon  the  average,  perhaps,  an  experienced  person  may  by 
this  means  guess  within  about  6  or  8  per  cent,  of  the  real 
Itrength  of  such  liquors  as  are  capable  of  being  examined  in 
this  way,  if  in  a  tolerable  state  of  purity. 

The  following  curious  account  of  the  processes  for  prov- 
ing spirituous  liquors,  which  is  extracted  from  Mr.  High- 
more's  Treatise  on  the  Excise  Laws,  published  in  1 796, 
vol.  ii.  p.  283,  may,  perhaps,  serve  to  rive  a  better  idea  of 
the  degree  of  reliance  which  ought  to  be  placed  on  them, 
and  of  the  necessity  which  there  is  for  a  total  revision  of  this 
important  subject: 

*'  Proof  spirits,  or  common  saleable  goods,  are  spirits  oT 
Any  kind  of  a  determinate  strength,  being  the  same  with 
those  of  good  brandy,  and  the  malt  and  sugar  spirits  of  the 
distillery,  as  they  are  usually  sold,  containing  equaJ  quan- 
tities of  rectified  spirit  and  water." 

*^  The  best  proof  spirit  is  that  distilled  from  French  wine  j 

but 
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but  for  common  use  may  be  employed  the  spirit  drawn  front 
melasses." 

^'  The  common  method  of  judging  of  the  due  strength  is 
by  striking  the  bottom  of  the  sample  phial^  filled  halt  way 
with  common  malt  spirit,  with  the  palm  of  the  hand  3  the 
bubbles  raised  on  the  surface  will  go  off  again  in  a  strong 
manner,  without  breaking  or  swelling ;  and  this  is  the  method 
constantly  used  by  the  traders :  it  is  said  to  be  fallacious,  and 
easily  open  to  deception ;  for  if  a  little  treacle,  syrup,  &c. 
be  added  to  a  quantity  of  highly  rectified  spirit  of  wine,  it 
will  give  a  brandy  proof  to  that  spirit.  The  true  strength 
may,  however,  always  be  known  by  carefully  burning  away  a 
measured  quantity  of  brandy,  &c. ;  since  if  it  leaves  one  half 
water,  it  is  right ;  if  more  or  less,  it  is  too  strong  or  too 
we^k." 

*^  Perfect  proof  is  that  crown  of  bubbles  before  mentioned, 
of  a  certain  size,  arising  as  a  head  upon  a  small  quantity  of 
a  well  qualified  spirit  shaken  in  a  slender  phial." 

**  Proof  more  than  perfect  is  that  in  which  the  bubble*' 
raised  by  shaking  the  spirit  are  larger  than  those  on  the  com- 
xnon  or  perfect  proof,  apd  go  off  more  suddenly ;  that  is,  ac- 
cording as  the  spirit  is  higher,  or  approaches  more  to  the 
nature  of  rectified  spirit^  or,  as  it  is  usually  called,  spirit  of 


wme." 


"  Proof  less  than  perfect  is  that  wherein  the  bubbles  arc 
f  mailer,  and  go  off  quicker  and  fainter  than  in  perfect  proof; 
the  spirit,  in  this  case,  being  mixed  with  more  than  its  own 
Quantity  of  phlegm,  or  being  too  poor  for  sale." 

^*  The  most  exact  of  all  methods  of  determining  the 
strength  of  any  spirit  is  by  distillation,  rectifying  it  up  to  an 
filcohol,  or  totally  inflammable  spirit;  but  this,  though  liable 
to  no  error,  is  too  tedious  to  come  into  common  use.  And, 
upon  the  whole,  the  best  method  of  all  others  seems  to  be 
that  of  d^agration ;  namely,  by  setting  it  on  fire :  if,  after 
it  will  no  longer  burn,  the  remainder  is  half  as  much  as  th^ 
quantity  measured  out  for  the  trial  was,  then  the  spirit  tried 
is  found  to  consist  of  half  water,  and  half  totally  inflammable 
spirit;  that  is,  exactly  perfect  proof :  and  according  as  the 
remainder  is  more  or  less  than  half  the  original  quantity,  i( 
is  so  much  below  or  so  much  above  proof,  or  the  due  strength 
pf  brandy." 

'  '*  In  commerce,  with  regard  to  spirits,  it  would  certainly 
be  a  much  better  method  to  abolish  such  uncertain  proofs, 
and  to  make  all  thie  goods  of  the  strength  of  what  is  calleq 
4lpirits  of  wine ;  that  is,  a  totally  inflammable  spirit,  whose 
purity  is  much  greater,  whose  strength  may  always  be  found 
*  '     '  with 
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with  exactness,  and  whose  bulk,  stowage,  carriage,  and  in-r 
cumbrance,  would  be  only  half  in  regard  to  that  of  brandy, 
or  proof  spirit ;  and  it  might  at  all  times,  as  occasion  called 
for  it,  be  mixed  into  a  great  variety  of  extemporaneous  liquors, 
and  the  exact  degree  of  strength  would  be  always  precisely 
known." 

''  This  operation,  indeed,  in  the  common  way,  proves  so 
tedious  and  expensive,  and,  after  all,  so  short  of  expectation, 
and  so  generally  unsatisfactory,  that  it  is  not  to  be  expected 
that  the  common  distillers,  till  they  have  fallen  into  a  better 
manner  of  working,  should  come  into  the  proposal.  But  if, 
instead  of  the  common  way  of  rectifying  by  the  hot  still,  they 
would  try  the  using  a  large  balneum  MaricBy  made  of  a  large 
rectangular  boiler,  and  a  set  of  tall  conical  vessels,  they  will 
find  that  little  tire  and  little  attendance,  and  consequently 
very  little  expense,  will,  in  this  manner,  furnish  them  with 
spirits  reduced  at  once  to  this  standard,  and  greatly  superior, 
in  all  respects,  to  the  common  ones  of  the  same  strength. 
In  this  case  there  would  be  no  need  of  any  addition  of  salts ; 
but  the  distiller  may  work  more  perfectly  and  more  expedi- 
tiously without  them,  and  thus  preserve  the  fine  essential  vi-^ 
nosity  of  the  spirit,  which  in  the  common  way  of  working 
they  constantly  lose.** 

*'  The  advantage  of  this  method  would  be  yet  greater  to 
apothecaries,  to  the  makers  of  compound  cordial  waters^j 
who -want  only  a  pure  spirit  of  such  a  strength,  and  suffer 
greatly  in  the  fineness  and  perfection  of  their  commodities 
fay  the  spirit  they  are  obliged  to  use  having  in  it  a  fulsome 
and  nauseous  oil  of  its  own,  which  will  always  mix  itself 
with  their  compositions,  and  the  oils  of  the  aromatics,  8cc. 
which  they  add  to  it.  If  spirits  were  brought  to  this  stan- 
dard for  the  market,  there  would  be  no  possibility  of  deceit ; 
and  no  further  examination  need  be  made  of  it  by  the  buyer 
than  its  burning  perfectly  dry  in  a  spoon." 

So  much  for  the  general  state  of  science  with  respect  to 
matters  of  this  nature. 

§  1 6.  The  only  trace  which  we  are  able  to  find  of  any  at- 
tempt to  define  by  parliamentary  authority  what  any  deno- 
mination of  strength  of  a  spirituous  liquor  really  signifies, 
is  by  a  loose  passage  in  the  act  2  Greo.  III.  c.  5,  which  is  as 
follows :  "  And  for  the  purposes  of  this  act  it  Is  hereby  en- 
acted, by  the  authority  aforesaid,  that  each  gallon  of  brandy 
or  spirits,  of  the  strength  of  one  to  six  under  hydrometer- 
proof,  shall  be  taken  and  reckoned  at  seven  pounds  and 
thirteen  ounces  the  gallon." 

The  reader  will  in  a  moment  perceive  tbe^triking  inac^ 

curacy 
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curacy  of  the  above  definition.  The  weight  of  the  avetdu- 
pois  pound,  and  the  length  of  the  inch  and  consequent  soHd 
content  of  the  wine-gallon,  neither  of  which  was  at  the  time 
of  making  the  statute  appreciated  with  sufficient  accuracy, 
we  shall  for  the  present  take  to  be  so,  and  assume  that  the 
former  is  equal  to  7000  grains  troy ;  and  that  the  general 
delation  between  the  measures  and  weights  of  this  country 
is  such,  that  the  cubic  inch  of  distilled  water,  at  60°  of  Fah- 
renheit's thennometer,  would  weigh,  in  air  at  the  same  tem- 
perature when  the  barometer  stands  at  29t>  ^52-  of  the  same 
grains,  [F'ide  vol.  xv.  p.  278.]  There  still  remain,  however, 
two  very  important  questions  which  require  to  be  answered 
before  we  can  ascertain  the  real  strength  of  proof  spirit. 

Istly,  What  is  meant  by  one  to  six  under  proof?  Is  it  in- 
tended to  signify  that  compound  which  would  be  produced 
by  the  addition  of  one  part  of  water  to  six  of  proof  spirit  by 
measure — or  that  of  which  a  given  quantity  by  measure  shall 
contain  and  consequently  be  equal  in  value  to  six-sevenths 
of  that  measure  ot  proof  spirit  ?  These  are  by  no  means 
convertible  terms,  as  will  be  easily  perceived  by  considering 
what  is  before  mentioned  in  §  10.  We  must  take  one  sup- 
position or  the  other ;  and  we  shall,  for  the  reasons  wliich  are 
stated  hereafter  in  §  24,  adopt  the  latter. 

Sdly,  What  is  the  temperature  at  which  it  is  intended  that 
this  spirit  should  weigh  seven  pounds  thirteen  ounces  ?  A 
compound  of  this  strength  would  vary  in  its  weight  upwards 
of  two  ounces  per  gallon  in  different  temperatures  m  this 
climate,  and  still  more  in  some  other  countries ;  and  every 
liquor  of  which  a  gallon  at  any  possible  temperature  would 
be  of  that  weight,  would  answer  equally  to  the  description 
of  the  statute.  A  compound  apparently  1 2  per  cent,  under 
proof  at  35°,  would,  if  judged  of  by  this  criterion,  appear  to 
be  over  proof  at  70** ;  and  vice  versa. 

§  17.  The  omission  to  fix  the  temperature,  therefore,  at 
which  the  compound  mentioned  in  the  statute  is  to  weigh 
seven  pounds  thirteen  ounces  per  gallon,  coupled  with  the 
circuity  of  describing  a  mixture  differing  from  proof  strength 
rather  than  proof  spirit  itself,  and  from  which  the  strength 
of  the  latter  can  only  be  determined  by  a  calculation  in  which 
different  data  may  be  assumed,  are  the  leading  causes  of  all 
the  uncertainty  relative  to  this  subject.  Something  must  be 
guessed  at  with  respect  to  each ;  and  the  following  is  the 
mode  in  which  the  authors  of  this  work  have  hitherto  pro- 
ceeded in  the  appreciation  of  the  strength  of  proof  spirit. 

Assuming  that  the  avoirdupois  pound  and  the  content  o^ 
the  wine-gdlon  of  231  cubic  mches  bear  such  a  relation  to 
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each  other  as  is  already  described  in  the  last  section^  the  spe* 
cific  gravity  of  a  liquor  weighing  seven  pounds  thirteen 
ounces  avoirdupois^  or  54687*3  grains  per  wine-gallon^  will 
be  03  7' 39*  Now  sir  Charles  Blagden  tells  us,  that,  although 
no  temperature  is  mentioned  in  me  statute,  yet  the  under- 
standing of  the  trade  is,  that  it  means  that  the  diluted  spirit 
thus  spoken  of  should  be  considered  as  being  at  55^ ;  whilst 
others  contend  that  the  temperature  should  be  rated  higiier^ 
for  the  following  reason.  It  seems  that,  at  the  time  of  tnak- 
ing  the  fundamental  experiment  on  which  the  statute  was 
founded,  the  spirit  which  is  there  described  was  produced  by 
lowering  either  alcohol,  or  some  other  kind  of  rectified  spirit, 
to  the  strength  there  spoken  of  with  water,  and  immediately 
weighing  it;  under  which  circumstances  it  was  then  found 
to  weien  7  pounds  13  ounces  per  gallon,  and  to  be  one  to 
six  under  proof.  Now,  if  this  was  really  the  case,  the  mix- 
ture could  not  probably  be  lower  than  60**.  We  will  how- 
ever suppose  that  the  truth  lies  somewhere  between  them^ 
and  that  the  temperature  was  in  fact  57i^'  Now  we  find, 
from  Mr.  Gilpin's  tables,  that  a  spirit  which  is  of  the  spe- 
cific gravity  of  937*59  at  57^^  is  similar  to  one  composed 
of  100  parts  of  water  by  weight,  and  86|  of  his  alcohol  of 
the  specific  gravity  of  825*  at  60°,  and  of  which  it  contains 
a  quantity  which  would  be  by  measure,  when  at  60°,  equal 
to  '5278  of  the  bulk  of  the  compound  at  57  J°.  But  proof 
spirit  is,  by  the  directions  of  the  act,  according  to  the  con- 
struction of  it  which  we  adopt,  to  contain  7-6thsofthis 
proportion,  or '6 157  of  its  quantity  of  such  alcohol  by  mea- 
sure when  at  60°;  that  is,  it  will  be  equal  to  a  compound 
which  will  be  found  by  the  same  tables  to  have  exactly  the 
specific  gravity  of  920  at  60°.  This  appreciation,  therefore, 
of  proof  spirit  haa  been  adopted  by  the  authors  of  this  tract 
in  all  the  instruments  which  they  have  made  for  many  years, 
and  appears  now  to  have  become  that  of  the  trade  in  gene- 
ral. The  wijie  gallon  at  60°  of  spirit  of  this  strength  weighs 
7  pounds  10  ounces  and  10*47  drachms  avoirdupois;  and 
the  same  measure  at  55°,  7  pounds  10  ounces  and  15*59 
drachms. 

The  commissioners  of  the  customs  have,  however,  (ac- 
cording to  the  statement  of  Mr.  Ramsden,  in  his  '^  Account 
of  Experiments  to  determine  the  Specific  Gravities  of  Flu- 
ids, thereby  to  obtain  the  Strength  of  Spirituous  Liquors," 
printed  in  1792,)  been  in  the  habit  ot  considering  proof 
spirit  as  weighing  7  pounds  12  ounces  per  gallon,  at  55°, 
which  would,  according  to  the  foregoing  estimation  of  the 
relation  between  this  weight  and  measure,  give  no  less  than 
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928  for  its  specific  gravity  at  60^.  In  fact,  the  real  standard 
'  of  proof  spirit  has  never  yet  been  tolerably  defined,  and  it 
is  therefore  nugatory  to  talk  about  it.  The  language  of  the 
legislature^  hyaroyneter  proof y  perhaps,  conveys  a  more  ac- 
curate idea  of  it  than  any  other ;  for  it  has  liitherto  been 
just  what  the  hydrometer-maker  chose  to  consider  it. 

§  18.  The  real  strength  .of  proof  spirit,  which  was  al- 
ready so  indefinitely  described  by  the  act  of  2  Geo.  III.  c.  5. 
was,  however,  rendered  still  more  doubtful  by  a  clause  which 
was  inserted  into  a  subsequent  act  (27  Geo.  III.  c.  xxxi. 
§  17)  enacting  and  declaring,  **  That,  until  the  fifth  day 
of  April  one  thousand  seven  hundred  and  eighty-eight,  all 
spirits  shall  be  deemed  and  taken  to  be  of  the  degree  of 
strength  at  which  the  said  hydrometers  called  Clarke's  hy- 
drometers shall,  upon  trial  by  any  officer  or  officers  of  ex- 
cise, denote  any  such  spirits  to  be/'  The  meditated  inves- 
tigation of  this  business,  however,  did  not  take  place;  and 
this  clause  was,  after  being  once  or  twice  continued  in  con- 
templation of  such  a  measure,  at  length  made  perpetual  by 
41  Geo.  III.  c.  xcvii.  §  8. 

Now,  if  the  instrument  mentioned  in  the  act  had  agreed 
with  itself,  it  seems  as  if  the  proof  as  denoted  by  this  hy- 
drometer would  have  become  the  legal  standard ;  the  sub- 
sequent act  being,  of  course,  paramount  to  the  antecedent 
one  with  respect  to  those  points  in  which  they  might  be 
found  to  clasn  with  each  other.  Unfortunately,  however, 
it  had  long  been,  in  all  respects,  the  worst  instrunlent  which 
had  been  in  use  in  the  spirit  trade  for  these  purposes,  its 
indications  differing  every  where  with  each  other.  Mr. 
Clarke's  one  to  ten,  for  example,  (by  which  is  meant  10  per 
cent,  over  proof,)  is  only  between  8  and  9  per  cent,  over  his 
own  proof,  and  some  points  actually  differ  in  like  manner 
to  the  enormous  extent  of  7  or  8  per  cent,  from  the  truth ; 
and,  to  complete  the  confusion,  there  were  always  two  of 
those  instruments  made,  one  for  import  and  the  other  for 
export  spirit,  'each  of  which  differed  in  every  graduation 
from  the  other.  How  this  came  to  be  the  case  we  are  not 
sufficiently  informed :  we  are  told,  however,  by  the  pam- 

Ehlet  delivered  with  these  instruments,  that  "  the  export 
ydrometer  is  used  in  trying  British  spirits  in  the  different 
divisions  of  distillery,  and  by  distillers  in  general.  Tlie 
import  is  used  at  the  port  of  London  and  all  the  out-ports 
in  trying  imported  foreign  spirits,  and  by  brandy  merchants 
in  general ;  and  is  a  small  matter  lighter  than  the  export, 
ana  in  favour  of  the  importer.  This  notice  is  thought  ne- 
cessary, as  some  gentlemen  have  tried  instruments  with  one 
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of  a  diflferent  kind,  not  knowing  there  was  any  difference  in 
Clarke's  hydrometer ! ! ! " 

§  19.  Vague  and  indefinite  as  the  term  proq/*  has  hitherto 
been  in  England,  it  has  always  been  still  more  so  in  Ire- 
land, where  they  have,  for  about  forty  years  past,  used  au 
hydrometer  for  the  purposes  of  tlie  revenue  which  has  no 
correction  whatever  for  temperature.  The  Irish  proofs 
therefore,  is  altogether  incapable  of  being  defined  with  any 
tolerable  accuracy.  It  appears^  however,  to  be  upon  tt*e 
average  somewhere  about  9  per  cent,  over  proof  by  our 
standard,  or  to  have  a  specific  gi'^vity  of  about  909  at  60^m 
It  was  probably  established  at  first  01  that  strength,  as  being 
the  highest  which  a  foreign  spirituous  liquor  could  possess^ 
without  paying  the  augmentation  duty  on  its  subsequent 
importation  into  this  country. 

§  do.  It  appears,  from  what  has  been  before  said,  that 
the  first  step  towards  the  permanent  arrangement  of  this 
important  business  must  necessarily  be  to  fix  and  ascertain 
the  real  strength  of  proof  spirit  by  an  act  of  parliament^ 
which  shall  define  its  specific  gravity  at  a  given  temperature. 
If  it  were  enacted,  for  example,  ^'  that  every  spirituous  liquor 
whose  specific  gravity,  when  free  .from  adulteration,  should^ 
at  the  temperature  of  60^  of  Fahrenheit's  thermometer,  be 
to  that  of  distilled  water  at  the  same  temperature  as  9^0  to 
1000  (or  in  any  other  .ratio  which  might  be  thought  pro- 
per), should  be  deemed  and  taken  to  be  proof  spirit; 
ana  that  every  spirituous  liquor  of  different  strength  should 
be  estimated  oy  the  quantity  of  such  proof  spirit  at  the  smd 
temperature  of  60^,  which,  according  to  the  tables  contained 
in  the  schedule  to  such  act  annexed,  (annexing  a  set  of 
tables  for  that  purpose,  calculated  from  those  of  Mr.  Gilpin, 
in  the  manner  hereafter  mentioned  in  §  32,  &c.)  would 
produce  or  be  producible  from  every  such  other  spirit  by 
the  addition  of  water  to  the  stronger  of  the  two  till  they 
were  reduced  to  the  same  degree  of  strength,"  all  the  pre- 
sent uncertainty  respecting  this  matter  ^yould  instantly 
vanish.  The  hydrometer  would  still  continue  to  be  the 
most  convenient  instrument;  and  its  accuracy  would  be 
ensured  by  the  fecility  with  which  its  errors  would  be  de- 
tected, as  any  man  who  could  use  a  pair  of  scales  would 
then  be  able  to  examine  the  truth  of  its  indications. 
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XXXIV.  Of  tJie  Variations  of  the  Temperature  of  the 
Summer  and  IVinter  Seasons  that  take  place  in  different 
Years.  By  Richard  Kirwan,  Esq.  LL»D,  F.R,S. 
and  P.R.LA* 

JL  o  reason  with  precision  on  this  subject,  we  must  at  first 
abstract  from  all  sublunary  physical  causes,  and  indicate 
the  temperature  appropriated  to  aifferent  latitudes  from  mere 
astronomical  considerations. 

Halley  has  ingeniously  resolved  this  problem  so  far  as 
the  mere  ratios  of  heat  in  the  different  seasons  are  con- 
cerned. (Phil.  Trans,  Abr.  ii.  p.  l65  j  and  Lambert  in  his 
Pynimetrie,  §  596. 

Halley,  calculating  the  ratios  of  heat  communicated  by 
the  sun  to  the  earth  (which  he  considers  merely  as  a  pla- 
net, abstracting  from  all  distinction  of  land  and  water,)  in 
the  different  seasons  in  the  northern  hemisphere,  reduces 
these  seasons  to  three,  the  equinoxes,  the  summer  solstice^ 
and  the  winter  solstice ;  and  attending  only  to  the  sines  of 
incidence  of  the  sun's  rays,  and  the  duration  of  their  action, 
'be  sets  the  heat  communicated  af  latitude  O,  on  the  days 
of  the  vernal  and  autumnal  equinoxes,  at  20,000 ;  and  on 
the  tropical  days  in  the  same  latitude  at  18,341 :  and  then 
adds  the  ratios  which  the  heat  in  everj^  10th  degree  of  north 
latitude  bears  to  these  at  the  same  periods.  Lambert  adds 
the  ratios  of  lat.  49^  and  ^&^  33'',  stating  the  equatorial 
heat  on  the  equinoxial  day  at  999. 

But  to  express  these  ratios  in  thermometrical  measures 
we  must  endeavour  to  find  the  greatest  heat  of  the  equi- 
noxial day,  taking  a  mean  of  the  heal  of  the  morning  at 
two  o'clock,  and  the  evening  under  the  equator,  or  very 
near  it ;  and  this  I  find  to  be  88**  or  89°  ot  Fahr.  (see  Ulloa, 
Mem.  Philosoph.  p.  61,)  in  the  northern  hemisphere,  011 
the  20th  of  March,  on  the  ocean ;  to  which,  indeed,  we 
must  confine  Ourselves  in  this  inquiry,  and  particularly  the 
Atlantic,  for  no  uniformity  can  be  expected  on  land. 

It  is  uncertain  what  tnermometer  of  Reaumur  Ulloa 
employed,  whether  the  true  or  the  false  j  and  hence  I  place 
the  heat  at  88**  of  Fahr. 

This  correspondence  being  founds  the  thermometrical 
degrees  corresponding  with  all  the  other  ratios  are  easily 
found  by  tlie  rule  of  proportion^  and  the  degrees  thus  found 

*^  From  his  paper  entitled  **  Of  the  VariatioDs  of  the  Atmosphere. 
1801.'' 
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I  call  the  m^ithematical  temperature.  But  in  most  cases 
this  temperature  is  far  from  agreeing  with  the  temperature 
really  obsen^ed,  and  which  I  therefore  call  the  real  tempe^ 
rature;  this  I  take  at  a  mean,  and  not  at  its  maximum^ 
which  I  could  not  always  discover^  and  is  more  fugitive 
and  contingent.  These  temperatures  I  exhibit  in  two  sepa- 
rate tables,  the  first  indicating  those  of  the  vernal  equinox 
and  of  the  northern  tfopic  or  midsummer^  and  the  second 
those  of  the  autumnal  equinox  and  the  southern  tropic  or 
midwinter^  over  the  Atlantic  or  standard  ocean  in  our  he- 
misphere. 

Table  the  First. 


Vernal  Equinox. 


Latitude.    I  Mathem. 


Real  Mean. 


Midsummer. 


Mathem.  I      Real  Mian. 


0 
10 
20 
30 
40 

49 

50 

60 

66""  33' 

70 

80 

90 


88** 
86-5 

82-69 

76-21 

67'4 

61 

56-5 

44 

39-81 

30-99 

15-28 

9-6 

Lambert 


84° 

9 

80-7*" 

89 

89-3 

77 

95-64 

69*5 

99-66 

60 

101*41 

51 

101-7 

50-5 

101*86 

40 

100-2 

34 

101-21 

32 

101-4L 

27 

108-56 

109-93 

83^ 

84-3 

80-5 

73-5 

70-5 

62  Lambert 

61 

56 

55  Lambert 

54 

51 


In  this  table  we  see,  I .  That  during  tlie  vernal  equinox 
the  heat  differs  but  little  irom  the  mean  heat  really  observed 
in  all  latitudes^  and  perhaps  still  less  from  the  maximum  of 
real  heat ;  yet,  except  in  latitude  80**,  it  is  always  higher, 
both  from  the  quantity  of  rays  lost  in  passing  through  the 
air,  and  from  the  quantity  reflected  by  water  and  the  fre- 
quent interposition  of  clouds,  &c, 

2.  We  see  that  the  astronomical  heat  constantly  in- 
creases with  the  height  of  the  latitudes,  as  the  duration  of 
the  solar  rays  more  than  compensates  for  their  obliquity 
when  the  sun  is  in  the  northern  tropic ;  but  the  real  heat 
decreases  as  the  latitudes  increase,  because  this  theoretic 
compensation  does  not  take  place  from  the  interposition  of 
clouds  and  the  access  of  cooler  winds,  and  the  increased  re- 
flection from  tb^  surface  of  the  water. 
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The  diflerent  temperatures  of  different  summers  are  uhi- 
xnately  resolvable  into  the  different  direction  of  the  wind# 
during  those  seasons  and  the  different  electrical  states  of  the 
atmosphere,  the  south  or  south-east  producing  not  only 
clouds  which  intercept  the  sun's  rays,  but  also  copious 
rains  or  hail,  which,  descending  from  great  heights  and 
occasioning  a  copious  evaporation,  cool  the  air  to  a  great 
degree.  Tlie  north  and  north-east,  on  the  contrary,  unless 
immediately  succeeding  great  rains  (for  then  they  increase 
the  evaporation),  disperse  the  clouds,  and,  proceeding  from 
countries  then  somewhat  heated,  allow  the  sun's  rays  their 
natural  calefactive  effect.  But  why  winds  from  opposite 
points  should  prevail  in  different  years  cannot  be  known 
until  the  contemporaneous  states  of  the  atmosphere  between 
the  northern  tropic  and  the  equator  are  known.  It  is  pos- 
sible that  frequent  hurricanes  and  tornadoeSj,  during  which 
a  quantity  of  air  may  be  destroyed  and  converted  into  wa- 
ter, may  demand  an  annual  supply  from  the  north,  and 
thus  occasion  our  north  and  east  winds ;  and  the  absence  of 
these  phenomena  may  occasion  an  influx  from  the  south, 
if  the  north  and  east  are  summoned  to  a  different  quarterj 
by  similar  causes. 

Table  the  Second. 


Autv 

tmnal  Equin 

ox. 

Midwinrer. 

Latitude. 

Real  Mean  | 

iViacnem. 

Real  ^iean. 

0« 

88* 

84* 

80-7*^ 

83** 

10 

66-5 

84-6 

69-66 

78-5 

80 

8S-69 

80 

58 

72-5 

30 

76-21 

73-5 

44-54 

64-5 

40 

67*41 

70*5 

30-55 

54 

49 

61 

59 

18- S3 

45  Lambert 

50 

56-56 

58-5 

16-71 

44 

60 

44 

48 

4-73 

34 

66*33 

39-81 

49 

1-32 

30  Lambert 

70 

30-99 

39 

0 

27 

80 

15-28 

33-5 

28 

90 

9*6 

On  this  table  we  may  remark^  1.  That  though  the  ma* 
thematlcal  temperature  of  the  autumnal  equinox  be  exactly 
the  same  as  that  of  the  vernal,  yet  the  real  is  much  hi^her^ 
as  the  northern  hemisphere  being  cooled  during  the  wmter 
is  slowly  heated^  and  being  heated  during  th^  summer  is 
slowly  cooled. 

2.  That 
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S.  That  in  consequence  of  this  circumstance  the  real 
temperature  of  the  autumnal  equinox  approaches  much 
nearer  to  the  astronomical  than  does  that  of  the  vemalj 
until  we  arrive  at  latitude  70**  and  the  higher  latitudes. 

3.  In  sm  latitudes  above  the  equator  a  cold  approaching 
to  the  astronomical  is  scarce  ever  felt  at  sea  in  winter :  to 
what  can  this  be  attributed  but  to  the  equatorial  effluence  ? 
For  other  causes,  \\z.  evaporation  and  the  frequent  inter- 
vention of  cloudsj  or  at  least  haze,  intercept  the  sun's  rays^ 
and  consequently  should  cool  the  air  even  below  the  astro- 
nomical ratio  which  supposes  the  incidence  of  all  the  rays : 
in  latitudes  above  20^  tne  difference  is  enormous. 

4.  At  the  distance  of  some  hundred  miles  from  the  coasts 
of  the  Atlantic,  in  latitudes  above  40^,  the  cold  is  much 
more  moderate  than  the  mathematical  ratios  indicate  in 
most  years ;  owing  to  the  above-mentioned  cause,  and  to 
the  reign  of  westerly  and  southerly  winds,  which  convey 
their  heat  to  a  considerable  distance  oefore  they  are  cooled. 

But  in  latitudes  between  55°  and  36®  a  degree  of  cold  far 
superior  to  the  astronomical  has  often  been  observed,  and 
particularly  of  late,  and  in  countries  not  very  distant,  or 
even  bordering  on  the  Atlantic.  These  extraordinary  sea- 
sons may  be  attributed  partly  to  the  absence  of  the  superior 
effluence,  or  its  refrigeration  in  communicating  with  air  re- 
plete with  vapours,  and  partly  to  the  prevalence  of  east- 
north-east  winds  which  proceed  from  the  interior  and  cold- 
est parts  of  our  continent ;  and  hence  the  cold  of  the  year 
1776a  so  well  described  by  Van  Swinden,  seems  rather  to 
have  followed  the  order  of  the  longitudes  than  of  the  lati- 
tudes, Wargentin,  secretary  to  the  Royal  Academy  of 
Stockholm,  informs  him  that  the  cold  observed  that  winter 
in  Stockholm  was  not  at  all  extraordinary,  and  expresses 
his  surprise  th4t  it  should  have  been  so  rigorous  in  Ger- 
many, France,  and  Ejigland.  (Mem.  Paris,  1776,* p.  1290 
Nay,  it  appears  that  the  north-east  wind  which  raged  so 
furiously  in  Holland  and  at  Montmorenci,  latitude  49°,  on 
the  27th  (see  Van  Swinden,  p.  40),  had  not  been  at  Peters- 
burgh  on  the  18th^  nor  any  day  after;  for  a  perfect  calm 
reigned  on  that  day,  and  the  hign  winds  of  the  remainder 
of  the  month  were  from  the  north-west.  (Act,  PetropoK 
p.  382.)  It  is  therefore  probable  that  this  wind  proceeded 
obliquely  from  the  eastern  and  southern  parts  of  Russia^ 
^nd  may  have  been  derived  from  latitude  55°  and  longitude 
40°,  and  originated  on  the  Atlantic,  latitude  40°;  and  hence 
the  utmost  rigour  of  this  cold  was  sooner  perceived  in  the 
sqyth  of  France,  as  Thoulouse,  Marseilles^  &c,  than  in  the 
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more  northern  latitudes^  as  may  be  seen  in  Van  Swinden't 
general  table,  for  it  reached  these  towns  on  the  18th  or  19th 
of  January.  In  the  more  northern  latitudes  it  was  felt  only 
on  the  27th ;  it  is  true  its  date  at  St.  Jean  de  Luz,  latitude 
43^,  is  January  28th  in  the  general  table;  but  this  is  amis- 
take,  as  may  be  seen  p.  181,  for  January  19th  is  there  said 
to  be  the  true  date,  and,  p.  179,  it  is  said  that  the  18th  or 
19th  of  January  are  the  days  on  which  the  greatest  cold 
was  observed  m  all  places  south  of  the  Garonne ;  which 
fully  confirms  my  former  ^tatement^  that  the  wjnd  which 
produced  this  cold  originated  in  the  south-rwest,  and  thenc^ 
was  gradually  propagated  northwards  and  eastward^.  All 
the  minuter  modifications  of  this  cold,  in  places  not  very 
distant  from  each  other,  may  be  ascribed  either  tp  recent 
falls  of  snow,  the  proximity  to  which  mu^t  affect  more  or 
less  the  thermometers,  the  greater  gr  lesser  abundance  of 
vapours  in  the  atmosphere,  and  other  circumstances  too 
teoious  and  minute  for  insertion  ii^  this  general  view, 

Snow  falling  from  some  height  in  the  atmosphere  is  ge« 
nerally  for  son^e  time  surrounded  with  an  atmosphere  much 
colder  than  the  air  some  feet  above  it,  as  Mr.  Wilson  ob« 
served,  though  it  did  not  occur  to  him  that  the  cold  was 
communicated  to  the  air  by  the  snow ;  for  he  thought  it 
highly  remarkable  that  a  thermometer'  hung  S4  feet  above 
the  snow  was  four  degrees  less  cold  than  one  suspended 
S{  feet  above  it.  (Phil.  Tran§.  1780,  p.  462.)  Yet  Mr. 
Boyle  has  lon^  since  noticed  a  similar  fact  (Boyle  Abridg.  t. 
p.  629},  as  related  to  him  by  some  navigators ;  and  Foster 
expressly  mentions,  that  being  to  the  leeward  of  an  icy 
mountain,  probably  many  feet  distant,  the  thermometer 
sunk  four  degrees,  and  rose  to  its  former  height  when  he 
had  passed  that  mountain  (Observat.  p.  73)  i  but  when 
there  is  not  a  recent  fall  of  snow,  the  air  several  feet  above 
the  surface  of  the  earth  is  generally  colder  (when  no  CTeat 
evaporation  takes  place)  than  that  nearer  to  its  surface. 
Thus  during  the  intense  cold  of  Januaiy  1776,  there  hav- 
ing been  no  fall  of  snow  sipce  the  24  th,  Van  Swinden  found 
the  degree  of  cold  on  the  morning  of  the  27th  to  be  8**  25', 
while  Camper,  in  the  same  street^  whose  ttiermometer  was 
some  feet  nearer  to  the  earth,  found  it  only  6 '  5\  (See  Van 
Swinden^  sur  le  Froid  d^  I'Annee  1 776j  p.  84^  25^  28,  and 
176.) 
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XXXV.  Acctmni  and  Description  of  a  Stone  which  fell  from 
the  Chuds  in  the  Commune  of  Sales,  near  Fille-Franche, 
in  the  Department  of  the  Rhone.  From  a  Memoir  of 
M.  Db  Dres^  read  in  the  Naiional  Institute  April  \\, 
1803*. 

W  E  have  more  than  once  entertained  our  readers  with 
phenomena  analogous  to  that  which  is  to  be  the  subject  of 
the  present  memoir  ^  and  since  the  attention  of  philoso- 
phers has  been  directed  to  these  singular  facts,  one  might 
say  that  they  have  been  more  frequent.  We  cannot,  and 
indeed  ought  not,  to  explain  them  until  their  existence  has 
been  fully  proved,  and  until  all  the  circumstances  by  which 
thev  are  characterized  are  well  known.  The  account 
which  we  are  about  to  transcribe  is  extracted  from  a  pretty 
long  memoilr  on  these  phenomena  read  some  time  ago 
before  the  National  Institute^  by  M.  de  Dree,  brother-in- 
law  of  Dolomieu,  a  vtty  enlightened  amateur  of  mine- 
ralogy, and  possessor  of  one  of  the  richest  collections  of 
this  kind  in  France.  Among  the  facts  which  he  collected, 
the  one  about  to  be  mentioned  has  a  striking  character  of 
authenticity ;  and  it  acquires  a  particular  degree  of  in- 
terest from  a  comparison  which  proved  to  us  that  we  ob- 
served the  same  meteor,  without  doubting,  any  more 
than  others  who  saw  it  either  at  Geneva  or  in  the  western 

Eart  of  Swisserland  as  far  as  Berne,  that  it  was  one  of 
lose  stones  the  origin  of  which  it  is  so  difficult  to  deter- 
mine. 

**  In  the  month  of  February  180^  I  was  at  Lyons  with 
Dr.  Petetin,  president  of  the  Medical  Society  of  that  city, 
member  of  several  learned  societies,  and  author  of  a  work 
entitled  Nouveau  MBcdnisme  de  PElectricite :  we  were  con- 
versing on  scientific  subjects,  when  he  asked  me  whether  I 
bad  heard  any  thing  of  a  meteor  which  appeared  at  Lyons 
some  years  ago ;  and  on  my  answering  in  the  negative,  he 
related  the  fact,  of  which  he  was  a  witness,  in  nearly  the 
following  manner : 

^^  About  four  years  ago  (said  he)  during  the  evening  twi- 
light in  the  month  of  March,  the  weather  being  serene,  and 
not  at  all  cloudy,  there  passed  over  Lyons,  nearly  in  a  di- 
rection from  east  to  west,  a  luminous  ball,  which,  as  it  at- 
tracted attention  by  the  strong  light  it  emitted  in  its  pas- 
sage, was  almost  generally  observed.  He  added,  that  he 
learned  a  few  days  after  that  this  luminous  globe  had  been 

*  From  BiUhtt>^<^ue  Briiattnique,  vol.  xxii.  no.  4,  April  1S03. 
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seen  by  some  travellers  on  Mount-Cenis ;  and  he  was  in« 
formed  at  the  same  time  that  it  had  fallen  in  the  environs 
of  Ville-Franche  under  the  form  of  an  incandescent  stoncj 
a  small  fragment  of  which  Was  sent  to  him. 

'^  He  assured  me  also^  that  a  comparison  he  then  made 
of  the  periods  at  which  the  meteor  nad  been  observed  on 
Mount-Cenis,  at  Lyons^  and  at  Ville-Franche,  positively 
announced  that  it  was  the  same  ball  which  had  traversed 
that  line  and  shown  itself  in  these  three  points, 

'^  I  expressed  to  Dr.  Petetin  a  desire  of  seeiqg  the  frag-* 
ment  of  this  stone  which  he  had  in  his  possession ;  and 
the  doctor,  judging,  no  doubt,  from  the  anxiety  I  showed 
to  obtain  information  respecting  this  phaenomenon,  how 
much  I  was  interested  in  it,  was  so  kind  as  to  oflfer  me  thi^ 
fragment  in  case  he  should  find  it. 

*^  I  was  the  more  desirous,  indeed,  to  see  the  specimen 
pf  this  mineral  mass,  as  I  had  it  in  my  power  to  compare 
it  with  analogous  s[)ecimens,  one  of  which  fell  near  Wold 
Cottage,  in  Yorkshire,  on  the  13th  of  December  1795,  and 
another  near  Benares,  in  Bengal,  on  the  IQth  of  September 
1 798,  a  fragment  which  I  brought  with  me  a  few  years  ago 
from  London,  where  I  receivecT  it  from  count  de  Boumon^ 
F.  R.  S.,  a  very  celebrated  mineralogist. 

*^  Some  time  after  Dr.  Petetin  sent  me  the  fragment  in 
question,  and  I  was  much  surprised  to  find  that  it  had  a, 
perfect  similarity  to  specimens  of  those  which  fell  at  Be-^ 
nares  and  at  Wold  Cotta^ ;  a  similarity  manifest  not  only 
in  regard  to  the  genus  of  stones  but  to  the  mineralogical 
species  which  enter  into  their  composition,  and  also  in  re- 
gard to  the  effects  resulting  from  their  movement  in  the 
atmospheric  fluid. 

*'  As  the  details  which  Dr.  Petetin  was  so  kind  as  to 
transmit  to  me  alon^  with  this  valuable  present  gave  me 
reason  to  hope  that  I  should  be  able  to  discover  the  exact 
spot  where  this  globe  fell,  and  the  circumstances  attending 
its  fall,  I  made  researches  in  the  neighbourhood  of  Ville- 
Franche,  which  were  not  fruitless;  for  by  successively  acn 
quiring  more  satisfactory  information  I  was  at  length  di^ 
rected  towards  the  commune  of  Sales,  at  about  the  distance 
of  a  league  and  a  half  to  the  north-west  of  Viile-Frauche, 
in  the  department  of  the  Rhone,  where  I  learned  that  most 
of  the  inhabitants  had  been  witnesses  of,  and  much  fright- 
ened by,  the  arrival  of  this  luminous  body,  which  had  fallen 
in  a  vineyard  within  three  hundred  paces  of  the  village,  and 
near  the  house  of  a  vintager  named  Pierre  Crepier. 

"  I  addressed  myself  to  two  of  the  inhabitants  best  ac-. 
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quainted  with  the  fact^  an^  who  api)€are4  ixiost  capable  of 
relating  all  the  circuinstancees  of  it  with  simplicity,  ai>d  free 
from  that  air  of  the  marvellous  from  whicl\  minds  not  di-r 
rected  by  a  knowledge  of  the  principles  of  philosophy  ca^ 
scarcely  be  preserved.  I  proceeded  with  them  tQwaras  the 
house  of  Crepier,  and  it  was  there  on  the  spot  where  th6 
atone  buried  itself  in  the  ear^h  that  I  received  every  inform* 
ation  respecting  it,  and  even  obtained  the  last  specimei^  ojf 
this  stone  which  Qepier  had  remaining. 

'^  The  following  are  all  the  circumstances  I  collected  ia 
regard  (o  this  singular  phenomenon,  omitting  the  useless 
reasoning  in  regard  to  its  authenticity : 

"  On  the  12th  bf  March  1798,  about  six  in  the  evening, 
the  weather  being  calm  and  serene,  a  luminous  globe  of  an 
extraordinary  appearance  attracted  towards  the  east  the  eyes 
of  the  inhabuants  of  the  commune  of  Sales  and  of  the  neigh- 
bouring villages,  as  they  were  returning  from  their  labour ; 
and  its  rapid  au>proach  ^nd  horrid  humming  noise,  like  that 
produced  by  an  irregular  and  hollow  oody  traversii^  the 
atmos{^ere  with  rapidity,  threw  all  the  inhabitants  of  that 
commune  into  the  greatest  terror,  especially  when  they  saw 
it  pass  over  their  beads,  at  a  very  little  elevation.  Accord- 
ing to  their  report  this  ball  left  behind  it  a  long  train  of 
light,  and  emitted,  with  an  almost  continual  crackling  noiscj 
small  blue  sparks  of  fire  similar  to  small  stars. 

**  Its  tall  was  then  observed  by  three  workmen  who  were 
not  more  than  fifty  paces  irom  it^  Qne  of  them,  named 
^ontillard,  a  young  man  who  was  nearest  to  it,  was  struck 
with  terror,  and  dropped  his  coat  and  a  billet  of  wood  which 
he  was  carrying,  in  order  that  he  might  escape  as  fast  as  he 
could.  The  other  two,  named  Chardon  and  Lapous,  were 
no  less  frightened,  and  fled  to  Sales,  where  a  general  alarm 
prevailed.  These  three  witnesses  agree  m  stating  that  this 
Dody  moved  with  astonishing  rapidity,  and  that  after  its 
faX\  they  still  heard  a  kind  of  hissing  noise  proceeding  from 
the  place  where  it  buried  itself. 

^^  In  regard  to  Crepier,  he  was  at  home ;  where  he  was  so 
much  frightened  with  the  hissing  of  the  body  in  the  air,  and 
the  noise  of  its  fall,  which  took  place  within  less  than  twenty 
pace^  of  his  habitation,  that  at  first  he  shut  himself  up  with 
his  family  in  the  cellar,  tod  then  in  his  bed-chamber;  where 
fear  prevailing  over  curiosity,  he  spent  the  night  without 
daring  to  go  out  to  examine  what  had  happened. 

^<  Next  morning  he  was  called  out  by  Chardon  and  La- 
pous, who  had  carried  with  them  M .  Blondel,  adjunct  of 
the  commune  of  Sales^  an4  several  other  persons^  and  thev 
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all  repaired  together  totthe  place  where  the  luminous  body 
had  been  seen  to  bury  itself.  There,  at  the  bottom  of  a 
hollow,  eighteen  inches  in  depth,  that  is  to  say,  of  the 
whole  thickness  of  the  vegetable  earth,  they  found  a  large, 
black,  irregular,  ovoid  mass,  according  to  their  expression 
like  a  calf's  head.  It  was  entirely  covered  with  a  blackish 
crust ;  it  was  no  longer  warm,  and  had  the  smell  of  gun* 
powder.  They  observed  also  that  it  was  split  in  several 
places,  so  that  Chardon  by  thrusting  bis  bill  into  one  of 
the  fissures  made  it  fall  to  pieces.  I  was  not  able  to  learn 
properly  whether  this  fissure  was  lined  by  a  crust  similar  to 
that  on  the  surface ;  they  only  thought  they  remembered 
that  it  was  partly  black.  This  mass,  having  been  trans- 
ported to  Grepier's  house,  their  first  care  was  to  examine 
the  nature  of  so  unexpected  an  object,  and  what  it  con* 
tained.  The  stone  therefore  was  weighed,  and  imme* 
diately  broken ;  but  finding  only  a  stone,  from  avarice, 
which  did  not  fail  to  succeed  their  emotions  of  fear,  they 
proceeded  to  a  sentiment  of  indifference  for  this  mass,  while 
the  phasnomenon  was  imputed  to  the  most  whimsical  and 
supernatural  causes,  according  to  the  kind  of  impression 
which  had  been  communicated  to  the  spectators. 

^^  The  weight  of  this  stone  was  about  twenty  pounds, 

*^  The  noise  of  this  event  was  soon  spread ;  and  the  com^ 
missioner  of  the  executive  power  to  the  administration  of 
Ville-Franche  being  informed  of  it,  he  sent  to  request  the 
stone,  with  information  respecting  its  fall.  A  fragment  of 
it,  weighing  about  seven  pounds,  was  brought  to  him,  a 
part  of  which,  wkh  an  account  of  the  phsenomenon,  he 
transmitted  to  one  of  the  members  of  the  conventional  asr 
sembly.  I  do  not  know  what  attention  was  paid  to  it,  and 
what  effect  it  produced,  at  a  time  when  every  mind  was  ab* 
sorbed  in  politics. 

*^  M.  Place,  a  merchant  of  Ville-Franche,  who  was  at 
Sales  at  the  same  time  I  was  there,  assured  me  that  he  was 
a  witness,  as  well  as  many  inhabitants  of  Ville-Franche,  to 
the  passage  of  this  luminous  globe  over  the  town ;  that  he 
heard  its  humming  noise ;  that  its  elevation  could  not  ex^ 
ceed  500  toises ;  and  that  its  direction  was  from  east  by 
south  to  west  by  north. 

"  I  must  ada,  that  the  simplicity  of  most  of  the  reports 
made  to  me,  their  perfect  agreement  in  all  the  important 
points,  and  the  ereat  number  of  persons  who  s^w  thi9  phe- 
nomenon, which  took  place  at  that  time  of  day  mo^t  fa- 
vourable for  its  being  generally  observed,  leave  no  doubt 
with  me  jn  regard  to  the  veracity  of  the  account  which 
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I  have  here  given^  and  of  the  certainty  of  the  fact  in  ques- 
tion. 

^^  Some  time  ago>  when  conversing  on  the  subject  of  this 
phaenomenon  with  professor  Pictet,  he  recollected  that  at  the 
same  period  he  and  a  number  of  the  inhabitants  of  Greneva 
and  the  neighbourine  towns^  as  far  as  Berne,  had  observed  a 
luminous  body  which  suddenly  appeared  in  the  southern  re- 
gions, proceeding  rapidly  from  east  to  west.  This  pheno- 
menon at  tliat  time  was  considered  to  be  a  meteor ;  but  he  is 
so  fully  persuaded  that  this  body  is  the  same  which  fell  at 
Sales,  that  he  has  given  me  pennission  to  quote  his  testimony*  • 

^^  To  these  circumstances  I  shall  join  a  description  of  the 
characters  of  this  mineral  substance,  in  regard  to  the  point 
of  view  in  which  they  ought  to  be  considered  by  a  minera- 
logist \  and  I  shall  give  the  result  of  the  analysis  of  it  made 
by  Vauquelin,  member  of  the  Institute. 

^^  Its  colour  in  the  inside  is  an  ash-gray  formed  by  a 
mixture  of  whitish  parts  interspersed  with  black  metallic 
points* 

^^  Its  texture  is  gravelly,  and  the  substances,  of  which 
I  am  about  to  speak,  are  disseminated  in  it,  as  octaedral 
iron  and  sulphuret  of  iron  are  in  the  amphibolic  steatites 
of  Corsica,  occ. 

^^  Humidity  does  not  communicate  to  it  an  argillaceous 
odour. 

^^  The  following  are  the  substances  found,  disseminated 
throughout  the  mass  of  this  stone.  The  first  is  malleable 
iron  in  grains  which  readily  rust,  and  which  vary  in  size 
from  an  almost  imperceptible  point  to  a  line  in  diameter^ 
and  even  to  the  weight  of  twenty-four  ^ains. 

*^  These  grains  of  iron  are  malleable,  soluble,  and  sus- 
ceptible of  attraction  by  the  magnet.  They,  however,  differ 
from  forged  iron  In  having  a  whiter  aspect  and  less  ducti- 
lity ;  in  being  a  little  oxidated,  and  containing  nickel,  as  is 
found  by  analysis.  Those  placed  in  the  centre  of  the  mass 
are  in  the  same  state  as  those  ibund  at  the  surface. 

^  I  have  a  perfect  recollection  of  the  appearance  of  this  meteor.  Its 
light  was  exceedingly  bright,  and  its  motion  so  rapid,  that  it  was  seen 
only  for  a  few  seconds,  during  which  it  difTused  throughout  the  whole 
town  an  alarming  light,  though  it  passed  at  the  distance  of  more  thaa 
twenty  leagues  to  the  south.  Its  direction,  according  to  estimation,  was 
precisely  towards  the  quarter  in  which  it  fell.  My  learned  colleague, 
professor  Prevost,  embraced  this  opportunity  of  presenting  to  the  Physical 
Society  established  at  Geneva  a  very  interesting  memoir  on  the  bolides  or 
fire-balls,  in  which  he  collected  considerations  respecting  the  sup(Y)sed 
magnitude,  distance,  and  velocity  of  these  meteors,  which  will  excite  less 
surprise  at  present  than  they  did  at  that  period.-— /^0/^  ofprofeisor  Pictet. 
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^  The  second  substance  is  lainellated  pyrites  (sulpfiaret 
of  iron)  of  a  white  colour  inclining  a  little  to  that  of  nickel : 
it  is  sometimes  dispersed  throughout  the  liiass  in  grains^  and 
sometimes  it  lines  the  fissures  interspersed  in  the  stene. 
This  pyrites  experiences  only  a  very  slight^  partial,  and  tran- 
sient effervescence  in  acids :  it  is  not  susceptible  of  attrac- 
tion by  the  magnet ;  by  the  blowpipe  it  teadily  gives  a  frit 
interspersed  with  small  globules  like  other  pyrites.  That 
in  a  thin  stratum  on  the  sides  of  the  fissures  has  a  gray  and 
less  brilliant  colour.  It  contains  less  sulphur^  ana  ap- 
proaches near  to  malleable  iron  in  gtains; 

**  The  third,  which  is  very  rare,  is  under  the  form  of 
spherical  or  irregular  globules  of  a  dark  gray  colour,  brittle, 
and  having  a  smooth  compact  fracture.  It  produces  no  ef- 
fervescence in  acids ;  is  not  susceptible  of  attraction  by  the 
magnet ;  is  refractory  to  the  blowpipe,  and  assumes  in  it 
only  a  red  and  black  tint.  When  scratched  with  a  graver 
this  substance  assumes  a  metallic  colour  like  trap. 

"  Besides  the  gray  globules  I  found  also  other  globular 
and  irregular  bodies  of  an  olive-^een  ground  inclining 
sometimes  to  yellow,  the  fracture  ofwhich  has  a  fat  shining 
aspect  like  the  steatites  of  Brianpon,  and  which  are  not  very 
hard.  As  several  of  these  bodies  lose  their  distinguishing 
character,  approaching  more  or  less  to  the  appearance  or 
paste;  and  besides,  as  they  are  in  very  small  quantity,  I  did 
tiot  think  it  proper  to  include  them  among  the  number  of 
the  contsunea  suostances. 

' "  The  surface  of  this  stone  is  a  vitrified  black  cnist, 
slightly  puffed  up,  which  strikes  fire  with  steel ;  of  a  quarter 
of  a  line  in  thickness  at  most^  and  in  the  surface  ofwhich 
are  observed  a  few  grains  of  iron  and  some  gray  globules, 
which  being  more  refractory  than  the  rest  of  me  paste  have 
resisted  the  effects  of  the  heat. 

**  It  is  to  these  grains  and  these  globules^  which  in  all 
probability  have  been  detached  from  the  mass  by  the  fusion 
of  the  neighbouring  parts  or  by  the  intensity  of  the  heat, 
that  we  ought  to  ascribe  those  blue  sparks  which  escaped 
from  the  mass  during  its  course. 

<^  It  is  also  to  be  remarked,  that  in  a  fragment  of  this 
stone  the  vitrification  has  been  effected  in  a  part  of  an  in- 
terior fissure  lined  with  pyrites,  with  this  difference,  that 
this  vitrification  is  much  more  puffed  up. 

*'  TTie  interior  of  the  stone  even  in  the  parts  nearest  to 
the  vitrified  crust  does  not  seem  to  have  undergone  any 
change  by  the  action  of  the  fire,  only  its  granulated  tissue  has 
that  lax  aspect  observed  in  all  stones  which  with  this  kind  of 
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aggregation  have  undei^one  a  certain  degree  of  heat ;  an 
aspect  which  may  be  better  distinguished  than  described* 
In  regard  to  the  globular  bodies,  they  cannot  be  the  result 
of  a  kind  of  fiision,  since  they  have  none  of  the  characters 
of  glass ;  and  being  the  most  refractory  of  all  those  sub- 
stances of  which  the  stone  is  composed,  they  could  not  pass 
to  the  state  of  vitrification  near  pyrites,  which^  though  the 
least  alterable  substance^  has  nevertheless  retained  its  famel- 
lated  texture* 

*^  The  paste  or  earthy  part  even  in  small  fragments  ex-* 
periences  m  nitric  acid  a  partial  solution  without  losing  its 
cohesion,  and  being  before  susceptible  of  attraction  by  the 
tnagnet  is  not  so  afterwards ;  which  announces  that  the  iron 
only  has  been  attacked  by  the  acid.  It  however  still  retains 
some  metallic  grains,  which  are  pyrites.  Treated  by  the 
blowpipe  it  gives  black  frit,  assumes  the  metallic  aspect^ 
and  continues  to  be  attractable* 

**  I  shall  not  give  the  specific  gravity  of  this  stone :  as 
it  is  not  homogeneous^  and  as  its  gravity  depends  on  the 
greater  or  less  quantity  of  metallic  particles,  and  especially 
on  the  iron  found  in  it,  no  positive  character  can  be  de- 
duced from  this  property. 

^^  To  conclude :  I  can  assert  that  the  earthy  part  of  the 
interior  of  this  mass,  as  well  as  each  of  the  contained  sub« 
stances,  is  in  its  original  state,  and  that  the  only  changes 
which  the  fire  has  effected  are  the  relaxation  in  the  tissue 
which  I  have  already  mentioned ;  and  perhaps  the  change 
of  colour,  in  case  it  has  a  particular  one.  I  have  also  reason 
to  think  that  in  certain  respects,  and  particularly  in  regard 
to  texture,  it  approaches  some  kinds  of  pot-stone  or  sili- 
ceous serpentine  contsuning  metals. 

^^  I  shall  conclude  this  description  by  transcribing  the 
letter  in  which  Vauquelin  communicatea  to  me  the  result 
of  the  analysis  he  made  of  this  stone ; — '  The  stone  which 
you  gave  me  to  analyse  (says  he)  consists  of 

Silex      -      -.     -    -     -    46 

Oxidated  iron     -     -     -     38 

Mamesia      -     -     -    -     15 

Nickel     -----       2 

Lime      -----      g 
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*'*This  stone  is  directly  attacked  by  acids.  By  the  ef- 
fect of  this  action  sulphurated  hydrogen  gas  is  constantly 
developed.    The  liquors  resulting  from  the  solution  of  this 
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Btone  in  acids  have  a  more  intense  green  colour  than  that 
which,  as  appears,  ought  to  arise  from  the  iron  it  contains/ 

*'  On  pulverizing  this  stone  there  were  detached  globules 
of  iron,  one  of  which  weighed  about  S4  grains.  Its  colour 
is  whiter  than  that  of  ordinary  iron,  and,  though  ductile,  it 
is  harder  than  bar  iroii.  It  contains  sulphur  and  nickel. 
Whence  it  appears  that  the  sulphurated  hydrogen  gas  and 
nickel  found  in  it  arise  from  the  iron  it  contains^ 

*^  The  three  parts  which  site  in  excels  in  the  result  of  the 
analysis  arise  from  the  oxygen  absorbed  by  the  iron.  It 
ought  even  to  have  acquired  more  of  it,  and  consequently 
there  must  be  a  loss. 

«*  The  experiments  of  Mr.  Howatd  oil  the  same  subject 
have  been  published  in  the  Antiales  de  Chimie,  and  you 
will  see  that  my  afialysis  has  a  great  relation  to  his.  You 
ought  to  place  the  more  confidence  in  it,  as  I  obtained  the 
same  results  before  1  was  made  acquainted  with  those  of 
Mr.  Howard  *. 


XXXVI.  Account  of  a  Fire-lall  which  fell  in  the  Neigh" 
bourhood  of  Laigte :  in  a  Letter  to  the  French  Minister 
of  the  Interior,  By  C.  Biot,  Member  of  the  National 
Institute^  dated  July  90,  1803^ 

X  READ  yesterday  to  the'  Ihstittit^  ail  account  of  the  journey 
I  lately  undertook  by  your  desire  in  consequence  of  the  me- 
teor of  Laigle.  It  has  been  ordered  to  be  printed.  An  ex- 
tract from  this  account  may  be  interesting  to  you  who  have 
contributed  to  place  this  astonishing  phsenomenon  beyond 
a  doubt,  and  perhaps  to  the  Chief  Consul,  who  amidst  so 
many  labours  still  nnds  means  to  devote  some  moments  to 
the  sciences. 

When  I  set  out  firom  Paris  on  the  S6th  of  June,  I  did  not 
proceed  directly  to  Ldigle.  Had  the  explosion  been  as  sud- 
den as  was  announced,  it  must  have  been  heard  at  a  great 
distance.  It  was  therefore  agreeable  to  the  rules  of  criti- 
cism, first  to  collect  scattered  testimonies,  and  to  suffer 
myself  to  be  gradually  conducted  by  them  to  the  place 
where  the  meteor  was  said  to  have  burst ;  for  in  regard  to 
all  the  circumstances  of  the  explosion  the  accounts  could 
not  but  agree,  in  whatever  part  they  might  be  collected. 

*  In  the  next  Number  we  shall  give  an  account  of  the  stones  which 
fell  in  the  neighbourhood  of  Enshisheim  and  of  Agen,  taken  from  the 
same  source. 

I  went 
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I  went  first  to  AIen9on,  fifteen  leagues  \vest»south-west 
of  Laigle,  and  in  going  thither  I  learned  that  a  gjobe  of 
fire  had  been  seen  proceeding  towards  the  north.  The  ap- 
pearance of  this  globe  had  been  followed  by  a  violent  ex- 
plosion. This  took  place  on  the  26th  of  April  1802^  at 
one  in  the  afternoon.  By  the  direction  of  this  phaenome- 
non,  the  day,  and  particularly  the  hour,  I  judged  that  this 
had  been  the  commencement  of  the  meteor  of  Laigle. 

At  Alen^on  nothing  had  been  heard — in  consequence,  no 
doubt,  of  the  usual  noise  which  prevails  in  a  large  town ; 
but  if  I  received  only  vague  reports,  I  acquired  a  verj'  im- 
portant certainty,  by  the  mineralogical  collections  of  the 
country,  that  noUiine  exists  in  the  neighbourhood  of  Laigle 
which  has  any  resemblance  to  the  meteoric  stones. 

From  Alen9on  I  proceeded  to  Laigle,  traversing  the  vil- 
lages, conducted  by  the  account's  given  me  by  the  inhabi- 
tants. All  of  them  had  heard  the  meteor  on  the  day  and 
at  the  hour  mentioned.  In  this  manner  I  reached  Laigle, 
and  proceeded  to  the  house  of  our  colleague  Le  Blond  ;  and 
I  was  happy  to  find  in  him  the  intelligence  of  a  philoso- 
pher and  the  kindness  of  a  friend. 

The  meteor  did  not  burst  at  Laigle^  but  at  the  distance  of 
half  a  league  from  it.  I  saw  tlic  awful  traces  of  this  phae- 
nomenonj  I  traversed  all  the  places  where  it  had  been 
heard ;  I  collected  and  compared  the  accounts  of  the  inha- 
bitants :  at  last  I  found  some  of  the  stones  themselves  on 
the  spot,  and  they  exhibited  to  me  physical  characters  which 
admit  no  doubt  of  the  reality  of  their  fall. 

If  we  first  consider  the  physical  testimonies,  no  meteoric 
stones  had  been  found  in  the  hands  of  the  inhabitants  be- 
fore the  explosion  of  the  26th  of  April.  The  mineralogical 
collections,  formed  on  the  spot  with  the  greatest  care  for 
several  years,  contained  nothing  of  the  kind. 

The  founderies,  iron  works,  and  mines,  in  the  neigh- 
bourhood which  I  visited,  exhibited  nothing  in  their  pro- 
ductions or  in  their  scoriae  which  had  the  least  affinity  to 
these  substances.  No  traces  of  a  volcano  are  found  in  the 
country. 

All  of  a  sudden,  and  only  since  the  time  of  the  meteor, 
these  stones  have  been  found  on  the  ground  and  in  the 
hands  of  the  inhabitants^  who  are  better  acquainted  with 
them  than  any  other  person. 

These  stones  are  found  only  in  a  certain  extent,  in  ground 
foreign  to  the  substances  they  contain,  and  in  places  where, 
on  account  of  their  size  and  their  number,  it  is  impossible 
they  could  have  escaped  notice. 
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The  largest  of  these  stones  when  broken  still  exhale  a 
strong  sulphureous  odour  from  their  interior  parts.  That 
of  their  surface  has  vanished,  and  the  smallest  exhale  no 
sensible  odour^  so  that  the  odour  of  the  former  seems  also 
from  its  nature  likely  to  be  dissipated  in  the  course  of  time. 

These  are  so  many  physical  proofs  which  attest  that  the 
meteoric  stones  of  the  neighbourhood  of  Laigle  are  foreign 
to  the  places  where  they  have  been  found ;  that  they  were 
conveyed  thither  exactly  at  the  time  of  the  explosion,  and 
by  a  cause  which  has  modified  the  principles  they  contain. 

If  we  now  consult  the  moral  testimonies,  what  do  wc 
find?  Twenty  hamlets^  dispersed  in  an  extent  of  more 
than  two  leagues  square,  almost  all  the  inhabitants  of  which 
declare  themselves  to  have  been  eye-witnesses  of  the  me- 
teor, attest  that  a  dreadful  shower  of  stones  was  projected 
from  it.  Among  the  number  there  are  men,  women,  and 
children.  They  are  simple  and  unlettered  peasants,  labourers 
possessed  of  strong  natural  sense  and  reason ;  respectable 
ecclesiastics,  and  young  people  who  having  been  military 
men  are  free  from  the  illusions  of  fear.  All  these  persons. 
of  professions,  manners,  and  opinions  so  different,  who  haa 
very  little  or  no  intercourse  with  each  other,  agree  in  attest- 
ing the  same  fact,  which  they  had  no  interest  to  invent : 
they  all  refer  it  to  the  same  aay,  the  same  hour,  and  the 
same  moment,  making  use  of  the  same  comparisons ;  and 
this  fact,  so  strongly  and  so  generally  attested,  is  only  a 
consequence  of  the  physical  proofs  previously  collected ; 
which  is,  that  stones  of  a  peculiar  nature  fell  in  that  coun- 
try immediately  after  the  explosion  of  April  26. 

Besides,  traces  which  strongly  attest  the  fall  of  these 
masses,  never  mentioned  without  terror,  arc  still  shown. 
The  inhabitants  say  that  they  saw  them  descend  along  the 
roofs  of  the  houses  like  hail,  break  the  branches  of  the 
•  trees,  and  rebound  after  they  fell  on  the  pavement.  They 
say  they  saw  the  earth  smoke  around  the  largest  of  them, 
and  that  they  still  burnt  after  they  were  in  their  hands. 
These  accounts  are  given  and  the  traces  shown  only  in  a 
certain  extent.  It  is  there  only  that  meteoric  stones  arc 
found  on  the  ground.  Not  a  fragment  is  found  beyond 
that  district,  and  there  is  not  a  single  person  who  pretends 
to  have  seen  any  of  them  fall  beyond  it. 

A  tliird  kind  of  proof  results  from  certain  physical  pecu- 
liarities uniformly  related  by  the  inhabitants  of  the  country^ 
w  ho  are  too  little  enlightened  to  have  foreseen  the  conse- 
quences. There  allude  to  the  successive  changes  observed 
in  the  hardness  of  the  stones  and  in  the  odour  exhaled ; 

A        changes 
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changes  which,  accordiiig  to  the  report  of  eye-witnesses, 
asnon^  whom  we  must  reckon  our  couea^e  Le  Blond,  took 
place  m  the  interval  of  a  few  days  after  the  explosion  of  the 
meteor,  smd  of  which  I  mysdf  observed  very  sensible  traces 
on  breaking  fragments  of  different  dimen^ons;  and  this 
new  comparison  of  testimonies  and  £su:t8  serves  only  to 
show  a  new  agreement  between  them. 

All  the  physical  and  moral  proofs  which  it  has  been  pos- 
sible to  collect  are  therefore  concentrated,  and  converge  to- 
wards one  point :  and  if  we  consider  the  mannef  in  which 
I  was  led^  by  a  comparison  of  the  testimonies^  to  the  place 
of  the  explosion ;  the  number  of  particulars  which  I  col- 
lected on  the  spot ;  their  coincidence  with  those  which  I 
brought  firom  the  distance  of  ten  leagues ;  the  multitude  of 
the  witnesses ;  their  iHoraf  character ;  the  resemblance  of 
their  accounts,  and  perfect  agreement  from  whatever  part 
obtained,  without  its  being  possible  to  discover  a  single  ex- 
ception in  that  respect ;  it  may  be  concluded^  without  the 
smallest  doubt,  that  the  fact  to  which  these  proofs  refer 
actually  took  place,  and  that  stones  really  fell  in  the  neigh- 
bourhood of  Laigle  on  the  36th  of  April  180S. 

From  the  aggregate  of  the  testimonies  we  have  deduced' 
the  following  description  of  the  phaenomenon : 

On  Tuesday,  April  96, 1809,  about  one  in  the  afternoon^ 
the  weather  oeing  serene,  there  was  observed  from  Caen, 
Pont-Audemer,  and  the  environs  of  Alenpon^  Falaise^  and 
Verneuil,  a  fiery  globe  of  a  very  brilliant  splendour^  which 
moved  in  the  atmosphere  with  great  rapidity. 

Some  moments  after  there  was  heard  at  Laigle,  and  in 
the  environs  of  that  city  to  the  extent  of  more  than  thirty^ 
leagues  in  every  direction^  a  violent  explosion^  which  lastea 
five  or  six  minutes. 

At  first  there  were  three  or  four  reports  like  those  of  a 
cannon^  followed  by  a  kind  of  discharge  which  resembled 
a  firing  of  musketry;  after  which  there  was  heard  a  dreadfiit 
fumblmg  like  the  beating  of  a  drum.  The  air  was  calm 
and  the  sky  serene^  except  a  few  clouds^  such  as  are  fre- 
quently observed. 

This  noise  proceeded  from  a  small  cloud  which  had  a 
rectangular  form,  the  largest  side  being  in  a  direction  from 
east  to  west.  It  appeared  motionless  all  the*  time  that  the 
phffim)menon  lasted.  But  the  vapour  of  which  it  was  com- 
posed was^  projected  momefitarily  from  the  different  sides 
OT  the  effect  of  the  successive  explosions.  This  cloud  was 
about  half  a  league  to  the  north-north-east  of  the  town  of 
Laigle :  it  was  at  a  great  elevation  in  the  atmosphere^  fo^ 
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the  inhabitants  of  two  hamlets  a  league  distant  from  each 
other  saw  it  at  the  same  time  above  their  heads.  In  the 
whole  canton  over  which  this  cloud  hovered,  a  his^inc  noise 
like  that  of  a  stond  discharged  from  a  sling  was  heard,  and 
a  multitude  of  mineral  masses,  exactly  similar  to  those  di- 
stinguished by  the  name  oi  meteoric  stones  were  seen  to  fall 
at  the  same  time.  > 

The  district  in  which  rtie  stones  fell  forms  an  elliptical 
extent  of  aboM  two  leagues  and  a  half  in  length  and  nearly 
one  in  brt%ith,  the  greatest  dimension  being  in  a  direction 
from  south-east  to  north-west,  forming  a  declination  of 
about  32^.  This  direction  which  the  meteor  must  have 
followed  is  exactly  thiU  of  the  magnetic  meridian;  which 
is  a  remarkable  result. 

The  largest  of  these  stones  fell  at  the  south-east  extre- 
mity of  the  large  axis  of  the  ellipse ;  the  middle-sized  ones 
fell  in  the  centre,  and  the  smallest  at  the  other  extremity. 
It  thereby  appears  that  the  largest  fell  first,  as  might  natu- 
rally be  supposed^ 

The  largest  of  all  those  which  fell  weigh  1 7i  pounds. 
The  smallest  I  saw  weigh  about  two  gros,  which  is  the 
thousandth  part  of  the  former.  The  number  that  fell  is 
certainly  above  two  or  three  thousand. 

In  this  account  I  have  confined  myself  to  a  simple  rela- 
tion of  facts ;  I  have  endeavoured  to  view  them  as  any  other 
person  would  have  done,  and  I  have  employed  every  care 
to  present  them  with  exactness.  I  leave  to  the  sagacity  of 
phuosophers  the  numerous  consequences  that  may  be  de-^ 
duoed  from  thiem ;  and  I  shall  consider  myself  happy  if  they 
find  that  I  have  succeeded  in  placing  beyond  a  aoubt  the 
most  astonishmg  phaenomenon  ever  observed  by  man. 
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XXXVTI.  'Experiments  to  ascertain  the  Falue  of  dtffereJit 
Steeps  in  curing  the  Smut  in  PVheat^  and  promoting  its 
Growth.    By  Mr.  B.  Bkvan. 

To  the  Editor  of  the  Philosophical  Magazine. 

cTft  Leigh  ton,  Bcdfordshirri 

1^  July  19,  1803* 

TAKE  the  liberty  of  sending  you  a  copy  of  a  table  of  re- 
sults in  a  set  of  experiments  made  principally  with  a  view 
to  ascertain  the  value  of  different  steeps  in  curing  the  smut 
in  wheat,  and  promotuig  its  growtli ;  with  twelve  samples 
of  good  wheat  A,  aud  t^yelye  samples  of  very  smutty  B  $ 
3  .  v  '  each 


( 
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each  sort  steeped  in  twelve  different  solutions  of  substances 
most  easily  to  be  procured. 


>^ 


7  K>  H-i  O 


OOQD*^0>Cni|^0S»0>-* 


2  P  o  o  o 

3*  fci<  •  t"^  ►^  ►^ 

S  ^  o 
n  ^       I 


CO 
o 


o  o 


o 
o 


S 

CO 


O 


o 

B 

S.  o 

rt  o 
cut* 

I    I 


I    I    I 


o  o 

?^  p 

S,o 
p  "^ 

3  o 

i  ^ 

2.  • 


o  o  o  o  o  S- 

1^  H»^  »-h  i-ts  "^  3 
3.J»  P  3.B    i» 


o 


I    o 


f& 


CO      • 

O 

P    • 


I      I 


o  *o 

p  o 
£-p  • 


o 


OOOOOOOOQOOOa 


•        ••••••••■•■•• 


s  o>  o  o  §  o  o 


»-*  feO  O  ^  ^  03 


-> 


I—CO         ►—W         N-i—iOfco»—  »-*K> 
*^0500i5*OWO^O«OiOO>-    • 


I     ^  to   (Q 

*  o  o  o 

•  •        • 

I     W  rfk  -^ 


00  >f^  -^  Oi 
•     •     •    • 

C#5  ^a  00  •-■ 


I     03    09    09 

0«  Cn  0« 

•      •      • 


09  09  03  09 

00  M*  o^  1^ 

•  •  ■  • 

tit  o  •-•  ►- 


4^»^d^o^c^^03^oi 


O309O9O9»^O9O909O9 
00i^bi00N^Cna>a>O» 


feO^09kO09kOO9IOK> 

g«w»o^03q>^^VD 

;O03l00003*«i;O^^ 


u 


CO 

o 


r» 
•I 


«  §.2. 


«»    ST 


w 


? 


S^3 

8  —  •* 

w  a  o 

«>  ~  » 

•    3  3 


3  a- 


s  - 


The  wheat  was  sown  in  rows  in  Leigh  ton  field  on  a  sandy 
foil  mixe4  with  little  or  no  calcareous  matter^  and  is  but 
i^^iffcr^nt  land  for  bearing  wheat, 
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Noither  of  the  samples  that  were  steeped  in  solution  of 
nitric  acid  came  up,  except  one  or  two  single  corns ;  and 
which,  whether  by  having  more  room,  or  receiving  but  a 
less  degree  of  stimulus,  grew  extremely  luxurious.  I  tried 
the  same  steeps  with  barley,  and  found  the  same  effect  from 
the  nitric  acict,  as  not  a  single  one  came  up. 

The  very  powerful  effect  of  this  solution  will  induce  me 
to  try  it  a^ain  in  different  degrees  of  strength  j  and  should 
the  result  be  iniporlant,  I  shall  make  it  public. 

I  am,  sir. 

Your  most  humble  servant, 

B.  Bevan. 


XXXVIH.  Ne\iL'  Method  of  preparing  corrosive  Sullimate 
{hyperoxidated  Muriate  of  Mercury)  in  the  humid  ff^ay. 
By  M-  L.  Von  Schmidt  Phiseloeck*. 

XT  is  well  known  how  much  apothecaries  desirous  of  pre- 
paring their  own  medicines  are  indebted  to  Mr.  Westrumb 
for  having  furnished  them  with  a  method  of  preparing  cor- 
rosive sublimate  without  being  exposed  to  the  dangerous 
vapour  it  emits  during  the  suolimation.  For  some  time 
past*  I  have  employed  myself,  merely  from  scientific  views, 
in  preparing  corrosive  sublimate  according  to  this  method. 
But  however  much  I  may  be  sensible  *of  the  advantages  of 
this  process,  I  cannot  help  regretting  the  loss  sustained  in 
the  nitric  and  muriatic  acids,,  which  in  general  cost  so 
much  trouble  and  expense  before  they  can  be  obtained  pure. 
I  reflected  a  loi^  time  on  the  means  of  avoiding  this  loss, 
and  at  length  discovered  a  process  much  more  oeconomical 
than  that  of  the  chemist  Hameln.  The  question  was,  to 
dissolve  the  mercury  in  the  cheapest  concentrated  acid  (this 
acid,  without  doubt,  was  the  sulphuric  acid),  and  to  present 
to  the  oxide  of  mercury  the  muriatic  acid  without  having 
separated  it  from  its  alkaline  base.  I  resolved  then  to  pre- 
pare a  solution  of  mercury  in  sulphuric  acid,  and  to  decom- 
Eose  the  sulphate  of  mercury  by  muriate  of  soda.  I  then 
oped  that  I  could  easily  separate  the  two  salts  that  were 
formed  by  crystallization,  as  the  sulphate  of  soda  for  its 
solution  took  only  eight  parts  of  cold  water,  whereas  corro- 
sive subUmate  takes  16S;  but  I  found  that  after  the  first 

•  From  Journal  de  Cbimie  et  de  Physique,  par  J.  B.  Van  Mods, 
Piuviose  15,  an.  xi. 
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cn'Stallization  the  two  salts  mixed^  and  that  no  other  means 
of  separating  them  remained  but  by  alcohol.  I  shall  pass 
over  m  silence  the  operations^  which  were  attended  with 
more  or  less,  success  in  this  point  of  view^  and  describe 
only  the  process  which  I  definitively  adopted. 

I  introduced  into  a  tubulated  retort  two  ounces  of  mer- 
cury and  three  ounces  three  gros  of  concentrated  sulphuric 
acia  I  1  then  adapted  to  the  retort  a  receiver,  without  luting 
it,  and  made  a  pretty  strong  fire.  During  the  solution  there 
was  disengaged  a  very  considerable  quantity  of  sulphureous 
gas.  When  nothing  remained  in  the  retort  but  a  white 
mass,  I  added  a  solution  of  bi  ounces  of  marine  salt  in  six 
ounces  of  water,  and  exposed  the  mixture  to  strong  ebulli- 
tion for  half  an  hour.  A  complete  solution  took  place,  I 
filtered  the  liquid  while  still  in  a  state  of  ebullition,  put  it 
into  a  retort,  and  distilled  it  to  dryness.  On  the  remaining 
mass  I  poured  16  ounces  of  alcohol,  and  caused  it  to  digest 
for  some  hours.  I  then  decanted  the  li(^uid  from  off  the 
residuum,  filtered  it  again  warm,  and  put  it  once  more  into 
the  retort  after  I  had  washed  it,  taking  care  not  to  spread 
any  of  it  in  the  neck  of  the  retort,  and  djstilled  it  to  dry- 
ness. I  must  here  remark,  that  the  distilled  liquid,  which 
at  first  had  the  colour  of  Malaga  wine,  assumed,  after  the 
solution  was  concentrated,  the  colour  of  water  de  Rabel ; 
and  the  saline  mass,  after  the  complete  evaporation  of  the 
alcohol,  was  exceedingly  \^|jite.  Lime  water  made  no  change 
in  the  colour  of  this  liquid?   . 

I  poured  over  the  mass  in  the  retort  12  ounces  of  water; 
I  boiled  it  to  solution,  and,  having  filtered  the  Kquor,  ex- 
posed it  to  cr)^stallize.  Very  beautiful  crystals  in  the  form 
of  elongated  prisms  were  deposited.  I  then  poured  over 
the  residuum  eight  ounces  of  new  spirit  of  wine,  and  again 
obtained  a  considerable  quantity  of  corrosive  sublimate.  The 
distilled  liquid/after  being  rectified  on  half  an  ounce  of  pot- 
ash, was  perfectly  pure. 

By  employing  this  method,  corrosive  sublimate,  in  my 
opinion,  will  cost  one-half  less  than  by  Westrumb's  pro- 
cess. Sulphuric  acid  costs  only  one-third  of  what  the  nitric 
acid  does]  and  there  is  no  comparison  between  the  price 
of  pure  muriatic  acid  and  that  or  marine  salt.  I  therefore 
flatter  myself  that  this  method  will  meet  with  a  favourable 
reception. 
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XXXIX.    GtservatUms  on  live  Plant  called  Si.  John's 

JVort.    By  C.  Baunach  ♦. 

Ot.  John's  wort  is  a  very  common  plant,  which  grows 
in  great  abundance  in  the  fields,  in  the  woods,  and  in  uncul- 
tivated places.  Botanists  have  described  its  distinguishing 
characters  under  the  name  of  hypericum  perforatum  :  it  is 
employed  in  medicine  as  an  excellent  vulnerary  and  balsamic 
remedy;  but  unfortunately  its  juice  is  of  little  utility,  since 
it  is  unknown  to  the  greater  part  of  dyers,  in  whose  art, 
however,  it  may  be  applied  witn  success.  St.  John's  wort 
is  a  resinous  plant,  the  flowers  and  summits  of  which,  filled 
with  seeds,  contam  a  juice  solu])lc  in  water,  in  alcohol,  and 
vinegar :  it  diffuses  throughout  the  first  two  liquids  a  red 
colour  like  that  of  blood,  and  in  the  latter  a  most  splendid 
and  beautiful  crimson :  when  combined  with  acids  or  me- 
tallic solutions  it  presents  a  beautiful  yellow  colour  j  which 
proves  that  it  contains  two  colouring  matters,  one  more 
soluble  than  the  other,  that  is  the  red. 

To  dye  cloth,  wool,  silk,  and  cotton,  yellow,  it  is  suffi- 
cient to  immerse  them  in  water  properly  impregnated  with 
the  juice  of  this  plant  and  a  certain  quantity  of  piordant. 
The  salt  best  for  being  used  as  a  mordant  with  this  colour 
is  sulphate  of  alumine,  combined  with  a  proper  proportion 
of  potash  (carbonate  of  potash),  in  which  the  stuns  ave  suf- 
fered to  remain  some  time ;  for  it  is  on  the  length  of  the 
time,  the  quantity  of  the  mordant,  and  the  heat  employed, 
that  the  fixity  of  the  colour,  and  the  shades  resulting  troni  it, 
depend.  When  little  mordant  is  used,  the  dye  is  of  a  yel- 
low colour ;  by  increasing  the  mordant  it  inclines  to  green ; 
and  by  adding  solution  of  tin  in  nitro-muriatic  acid  it  as- 
sumes rose,  cnerry,  snd  crimson  shades,  all  very  beautiful • 
The  alum,  generally  cimployed  for  all  extractive  dyes,  does 
not  succeed  well  in  the  process  here  alluded  to :  the  addition 
of  potash  is  essentially  necessary,  because  it  decomposes  this 
saU^  precipitates  its  earth,  dissolves  a  considerable  portion 
of  it ;  and  it  is  this  alkaline  salt  with  an  earthy  base  which 
in  this  operation  becomes  the  true  mordant,  especially  as 
the  colouring  principle  resides  in  4  matter  almost  purely 
resinous. 

The  juice  of  St".  John's  wort  united  lo  the  mordant  here 
mentioned  gives  to  paper  a  beautiful  yellow  colouir ;  and  as 
it  produces  the  same  cilcct  on  nkins,  leather-dressers  may 
employ  it  with  advantage  for  dyeing  white  shrcp-  and  other 
€kins. 

*  9rom  the  AfinaUs  de  Cbimle^  No.  ij-f. 
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The  plant  in  question  contains  a  great  deal  of  tannin.  A 
solution  of  common  glue  in  water,  and  several  experiments 
made  in  this  respect^  have  proved  it  to  me  in  a  convincing 
manner. 

Having  poured  into  the  juice  of  St.  John's  wort  a  little 
solution  ot  the  sulphate  of  iron,  there  was  formed  a  preci- 
pitate of  a  blackish  brown  colour  which  had  the  property  of 
absorbing  oxygen,  of  becoming  at  length  insoluble  in  water^ 
and  of  assuming  the  characters  of  a  concrete  resin. 

St.  John's  wort  contains  no  essential  oil.  Having  sub- 
jected a  certain  quantity  of  this  plant  to  distillation  with 
water,  the  product  of  this  liquid  had  a  strone  and  agreeable 
odour,  in  which  I  could  discover  no  trace  of  volatile  oil. 

The  juice  of  St.  John's  wort  does  not  dissolve  in  fat  nor 
in  volatile  oils,  but  it  combines  very  well  with  resins.  For 
this  purpose,  having  the  juice  from  the  plant,  it  was  poured 
into  flat  dishes  to  be  desiccated.  This  operation  may  be 
performed  by  placing  the  dishes  in  an  oven  some  time  after 
the  bread  has  teen  taken  out :  it  is  then  reduced  to  powder, 
in  which  state  it  may  be  united  to  turpentine.  This  solu- 
tion is  easily  effected  in  a  copper  mortar  which  has  been 
well  heated.  The  resin  saturated  in  this  manner  may  be 
mixed  with  fat  and  volatile  oils.  If  combined  with  olive 
oil  it  forms  a  medicine  known  in  pharmacy  under  the  name 
oi  oil  of  hypericumy  which  when  prepared  in  this  manner 
has  decisive  properties,  and  may  be  employed  with  success. 
When  incorporated  with  linseed  oil  it  produces  a  beautiful 
red  varnish,  which  may  be  used  with  advantage  for  furni- 
ture. 

It  is  certain  that  the  juice  of  St.  John's  wort  is  a  resino- 
extractive  substance,  in  which  the  resin  is  considerably  pre- 
dominant. The  phaenomena  of  its  solution  in  water,  al- 
cohol, and  resin,  and  in  particular  its  inflammability,  suf- 
ficiently prove  it.  The  last  property  is  so  great,  that  when 
exposed  on  a  burning  coal  it  bums  like  incense,  and  emits 
very  little  smoke.  It  has  the  property  of  absorbing  the  ox- 
ygen of  the  atmosphere ;  it  is  no  way  altered  in  the  air;  its 
taste  is  somewhat  bitter,  and  weakly  astringent. 


XL.  Account  of  a  new  Kind  of  American.  Crocodile.    By 

E.  Geofproy*. 

JL  HE  captain-general  Leclerc,  being  informed  by  •some  of- 
ficers of  his  staff  who  had  served  in  Egypt  that  the  croco- 

'  ^  From  AnnaUs  du  Museum  d'Histoire  ifaiurelU^  No,  7. 
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dile  of  Saiat  Domuigo  had  a  great  resemblance  to  that  of 
the  Nile,  thought  it  a  matter  of  importance  to  furnish  na- 
turalists with  the  means  of  confirming  this  circumstance : 
he  therefore  was  desirous  of  making  a  sacrifice  to  us  of  two 
crocodiles  which  had  been  presented  to  him.  ,The  arrival 
of  the  younger,  which  was  brought  over  alive,  was  an- 
nounced at  the  time  in  the  public  journals ;  but  it  died  iust 
when  abovit  to  be  landed  at  Havre.  The  second  reached  us 
in  Nivose :  it  was  much  larger ;  it  had  been  properly  pre- 

J)ared  at  Saint  Domingo,  and  served  as  an  original  for  de- 
ineating  the  figure  which  accompanies  this  memoir.    (See 
Plate  V^ 

The  fact  mentioned  by  the  officers  attached  to  general 
lieclerc's  staff,  was  not  yet  known :  on  the  contrary,  natu- 
ralists were  persuaded  tliat  America  contained  only  one  kind 
of  crocodile  *,  the  principal  characters  of  which  were  an 
obtuse  muzzle,  a  cavity  m  the  upper  jaw  for  recciving^  the 
fourth  lower  tooth,  ana  the  hina-feet  half-webbed.  They 
were  therefore  much  surprised  to  see  arrive  from  Saint  Do- 
mingo a  crocodile  simifatr  to  those  of  the  old  continent, 
having,  like  them^  the  muzzle  oblong,  an  indentation  in 
the  side  of  the  upper  jaw  to  afford  a  passa^  to  the  fourth 
lower  toothy  aijid  the  hind-feet  entirely  webbed.  Our  first 
fluspicioii  on  receiving  this  animal  was,  that  the  identity- of 
«pecies  was  proved,  and  that  thus  the  real  crocodile  existed 
in  the  w^grm  countries  of  both  hemispheres. 

This,  bowever,  was  a  result  so  contrary  to  one  of  the 
finest  laws  established  by  Buffon^  a  law  of  the  j^eatest  im-* 
portance  in  zoology  as  well  as  in  the  history  of  the  revolu- 
tions of  the  globe^  that  I  did  not  think  proper  to  admit  this 
iirst  idea  without  a  more  accurate  examination. 

This  law,  founded  on  an  observation  Buffon  had  made, 
that  no  species  of  the  torrid  zone  had  been  primitively 
placed  in  both  continents,  had  either  never  been  contra- 
dicted, or  had  been  so  only  by  objections  the  weak  founda- 
tion of  which  had  been  soon  discovered. 

I  therefore  compared  the  crocodile  of  Saint  Domingo 
with  that  which  I  had  brought  from  Egypt,  and  it  gave  me 
pleasure  to  find  that  there  was  a  difference  between  these 
animals  sufficient  to  make  them  be  considered  as  two  di- 
stinct species ;  for  I  do  not  think  there  is  any  reason  for 
observing,  in  opposition,  that  their  differences  ought  to  he 
ascribed  to  age.    They  are  both  nearly  of  the  same  size ; 

*  See  the  ezcelUot  Dissertation  of  my  colleague  Cuvier,  read  in  the 
National  Institute,  and  which  he  published  in  Wiedemann's  Annals  of 
Zoology  and  Zodtomy. 
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and  I  was  even  enabled  to  confirm^  tliat  age  in  the  crocodile 
gives  rise  to  other  diflferences  than  those  of  which  I  am 
about  to  speak.  I  can  mention,  by  way  of  proof,  the  two 
individuals  for  which  we  are  indebted  to  tiie  enlightened 
zeal  of  jgeneral  Leclerc  :  though  different  in  age  and  size^ 
^hey  still  appeared  to  me  to  be  perfectly  similar. 

The  crocodile  of  Saint  Domingo  resembles  that  of  the  Nile 
in  regard  to  all  those  characters  which  serve  to  distinguish 
Xhe  latter  from  the  caiman :  it,  however,  has  the  jaws  nar- 
rower and  longer;  the  breadth  of  them  is  to  the  len^  as 
ihree  to  six.  In  the  crocodile  of  the  Nile  the  ratio  is  mat  of 
four  to  six.  The  body  of  the  crocodile  of  Saint  Domingo  is 
also  proportionably  longer,  and  the  tail  consists  of  Siree 
bands  more,  twenty  in  the  one,  and  seventeen  in  the  other. 
The  first  two  of  the  lower  teeth  are  so  long  that  they  pierce 
^e  upper  jaw  from  one  side  to  the  other;  whereas  they  are 
smaller  in  that  of  the  Nile,  and  form  for  themselves  only 
two  small  cavities  in  which  they  are  received.  The  fourth 
tooth  of  the  lower  jaw  of  the  former  can  scarcely  be  distin- 
.guished  from  the  two  neighbouring  ones^  while  in  the 
.other  crocodile  these  fourth  teeth  are  much  larger.  The 
plates  which  cover  the  back  are  much  fewer  in  number, 
and  more  unequally  distributed  in  the  crocodile  of  Saint 
Domingo ;  the  rid^  of  each  are  only  really  prominent  in 
the  exterior  row,  aU  those  of  the  midole  are  almost  entirely 
effaced :  on  the  other  hand,  in  tlie  crocodile  of  the  Nile 
^very  plate  and  ridge  has  the  same  form,  the  same  promi- 
nency, and  the  same  respective  arrangement.  In  a  word^ 
,all  the  scales,  even  those  which  cover  the  extremities^  are 
perfectly  squate  in  the  crocodile  of  Saint  Domingo,  and 
round  or  hexagonal  in  that  of  the  Nile.    • 

All  these  differences  appear  to  me  to  furnish  so  many 
inductions  proper  for  making  us  believe  that  the  crocodile 
of  Saint  Domineo  forms  a  species  distinct  from  that  of  the 
Nile.  But  if  this  fact  cannot  be  established  at  present  ^in 
an  incontest^le  manner,  there  is  at  least  no  reason  to  con- 
sider the  law  established  by  Buffon  as  invalidated  by.  the  dis- 
covery at  Saint  Domingo  of  a  crocodile  with  elongated  jaws. 
To  cive  a  decisive  opmion  in  regard  to  this  question,  it 
would  be  necessary  to  have  a  more  accurate  knowledge  of 
the  changes  wliich  crocodiles  may  undergo  at  the  different 
ages ;  that  is  to  say,  whether  they  are  not  subject  to  local 
influences  which  produce  accidental  variations,  and  to  ob- 
tain some  information  respecting  their  habits. 
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C    «36    ] 

XLT.  Preparation  of  a  new  Lutivg^  proper  to  he  used  in 
all  chemical  Operations^  Btj  C.  Paysse^  Professor  of 
Chemistry^. 

It  is  ffenerally  adiDttted  that  the  rapid  progress  which  che-* 
mistrynas  maae  during  the  last  twenty  years,  is  in  part  owing 
to  the  different  kinds  of  apparatus  invented  by  the  immortal 
Lavoisier,  and  the  precautions  employed  in  the  art  of  luting. 
In  this  point  of  view  lutings  have  been  of  essential  service 
to  chemists,  since  by  facilitating  the  condensation  of  many 
aeriform  products  they  have  afforded  us  the  means  of  de» 
termining  their  nature,  and  appreciating  their  volume  as 
well  as  their  gravity.  This  truth  did  not  escape  the  sagacity 
of  the  celebrated  chemist  Chaptal,  who  in  his  Elements  of 
Chemistry  says :  ^ ^  On  the  art  of  luting  an  apparatus  pro- 
perly the  whole  success  of  an  operation  depenas/' 

Among  the  substances  most  used  for  tnis  purpose,  are 
reckoned  the  fat  luting  paste  of  almonds  or  of  linseed,  the 
oil  of  which  is  extracted,  and  mixed  with  strong  glue,  and 
that  of  the  white  of  eggs,  and  new  cheese  united  to  lime. 
These  different  kinds  oi  luting  are  attended  with  inconve* 
niences  which  render  them  improper  for  being  employed 
under  all  circumstances.  Fat  luting  for  example,  composed 
of  dry  clay  and  oil,  combined  with  an  oxide  of  lead,  can- 
not be  applied  but  on  parts  which  receive  a  weak  impession 
from  the  heat ;  for  they  liquefy  at  a  low  temperature,  soon 
run,  and  consequently  become  unfit  for  the  proposed  end  s 
that  of  linseed  and  almonds,  mixed  with  glue  or  gelatine, 
is  often  too  porous,  easy  to  be  destroyed  by  acids^  and  by 
ammonia,  when  in  a  gaseous  state :  those  prepaiped  witn 
the  white  of  eggs,  and  cheese,  mixed  with  lime,  are  only 
attended  with  the  inconveniency  of  becoming  too  soon 
solid,  and  immediately  after  mixture  5  so  that  it  is  exceedn 
ingly  difficult  to  apply  them. 

The  riefcessity  I  was  under,  in  preparing  oxygenated  mu- 
riatic acid  on  a  large  scale,  to  find  a  luting  \vnich  to  the 
advantage  of  being  cheap  should  unite  that  of  being  soon 
prepared,  and  of  resisting  the  destructive  action  of  the  va- 
pours of  that  acid,  and  that  strong  action  of  heat  which 
the  luted  part  is  often  obliged  to  sustain ;  of  being  easily 
applied,  and  in  an  uniform  mfknner,  without  too  speedily 
becoming  hard,  induced  me  to  make  some  researches,  whicn 
furnished  me  with  the  most  satisfactory  result*  . 

»  From  Annates  de  Cbimie^  No.  137. 
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After  making  a  great  number  of  mixtures  with  different 
ftubstances,  I  mought  it  my  duty  to  adopt  the  following^ 
which  gave  me  a  homogeneous  compound,  which  drying  as 
slowly  as  could  be  desired,  acquired  very  sreat  hardness  and 
became  very  compact,  so  as  to  have  all  the  properties  I 
wished  for : 

Take  the  whites  of  eggs  with  their  yolks>  carbonate  of 
lihie  in  powder,  or  lime  strongly  slaked  in  the  air,  equal  in 
weight  to  about  one  half  that  of  the  e^gs ;  and  having  put 
the  whole  on  a  piece  of  linen,  apply  it  m  the  usual  manner* 

This  lutinj^,  the  composition  of  which  is  simple,  pos-* 
sesses  when  (fry  a  certain  degree  of  elasticity*  I  have  formed 
of  it  vessels  impermeable  to  water,  and  susceptible  of  being 
polished  by  the  lathe.  In  a  word,  this  mixture  resembles 
that  substance  called  sea  scum,  of  which  tobacco  pipes  arc 
made. 


XLII.  Account  of  the  Travels  of  M,  A.  de  Humboldt  in 
South  America^  extracted  from  some  of  his  Letters  ♦. 

M..  Humboldt's  brother,  who  isnow  at  Rome,  received 
from  him  lately  three  letters:  one  dated  Quito,  June  3> 
1802.;  another,  Cuen^a,  July  13,  1802;  and  tne  third,  Lima> 
the  capital  of  Peru,  Novemoer  25,  1802.  They  announce 
that  M.  Humboldt  will  soon  return,  and  that  he  expected 
to  land  in  the  month  of  August  or  September  at  Cadiz,  or 
Corunna ;  but  the  last  of  his  letters  in  particular  is  the  most 
interesting.  In  the  following  extract  from  it  care  has  been 
taken  to  insert  every  thing  worthy  of  attention  in  the  other 
two : 

Mr  DEAR  BROTHER,  Lima,  Nov.  25,  1802. 

You  must  have  learned  by  my  preceding  letters  that  I 
had  reached  Quito,  at  whicn  we  arrived  by  traversing  the 
snow  of  Quindian  and  Tolima ;  for  as  the  cordillera  of  the 
Andes  forms  three  separate  branches,  and  as  we  were  at  Santa 
Fe  de  Bogota,  on  that  which  is  the  most  eastern,  it  was  ne* 
c:;ssary  to  cross  the  highest  to  approach  the  coasts  of  the 
South  Sea.  Oxen  are  the  only  animals  which  can  be  employ- 
ed in  this  passage  for  transporting  baggage.  Travellers  in 
general  are  carried  by  men  called  largeros.  They  have  a 
chair,  in  which  the  traveller  is  seated,  tied  to  their  back ; 
they  travel  about  four  hours  journey  every  day,  and  in  five 
or  six  weeks  cam  only  fourteen  piastres.     vVe  preferred 

*  From Magazifi  Enc;clop£4i<fM€f  Thermidor,  an.  xi. 
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tnvd&itg  on  foot  r  and  the  weatlter  beitiff  exceedingly  fine, 
we  spent  only  seventeen  day»  in  these  solitudes,  which  ex** 
hibit  no  trace  of  their  havine  ever  been  inhabited :  we  slept 
m  huts  cnnatructed  of  the  feaves  of  the  heliconia>  which 
travellers  carry  witb'tfaem  on  purpose.  On  the  western  side 
of  the  Andes  there  are  marshes  in  which  we  sunk  up  to  the 
knees.  The  weather  had  changed,  and  during  the  last  days 
of  our  )oirmey  there  fell  such  torrents  of  rain  that  our  bootd 
rotted  on  our  legs ;  and  we  arrived  at  Carthago  with  our 
legs  naked  and  covered  with  bruises/  but  enriched  with  a 
bemtiful  collection  of  new  plants,  of  which  I  have  a  great 
number  of  drawings. 

From  Carthago  we  went  to  Popayan  by  Buga,  crossing 
the  beautiful  yalley  of  the  river  Cauca,  and  having  always 
at  our  sides  the  mountain  of  Choca,  and  the  platina  mines 
which  it  contains. 

During  the  month  of  November  1801  we  remained  at 
Popayan,  and  went  to  visit  the  basaltic  mountains  of  Ju- 
lusuito;  the  mouths  of  tfie  volcano  of  Purac^,  which  with 
a  horrid  noise  throw  out  vapours  of  hydro-sulphurous  water; 
and  the  porphyritic  granites  of  Pisch6,  which  form  columns 
of  from  five  to  seven  planes,  similar  to  those  which  I  re- 
member to  have  seen  in  the  Fuganean  mountains  of  Italy, 
and  which  are  described  by  Strange. 

The  greatest  difficulty  still  remained ;  which  was,  to  go 
from  Popayan  to  Quito.  It  was  necessary  to  cross  the 
Paramos  from  Pasto,  and  even  in  the  rainy  season,  which 
had  already  commenced.  The  name  of  Paramo  is  given  in 
the  Andes  to  every  place  at  the  height  of  1700  or  2000 
toises,  where  vegetation  ceases,  and  where  a  cold  which  pe- 
netrates to  the  hones  is  experienced.  To  avoid  the  heats 
of  the  valley  of  Patia,  where  people  in  the  course  of  one 
night  are  seized  with  fevers  which  continue  three  or  four 
months,  and  which  are  known  under  the  name  of  calcutu^ 
ras  de  Patia  (fevers  of  Patia),  we  passed  the  summit  of 
the  Cordillera  by  horrid  precipices,  in  order  to  proceed  from 
Popayan  to  Almager,  and  tnence  to  Pasto,  situated  at  the 
bottom  of  a  terrible  volcano. 

Nothing  can  be  more  frightful  than  the  entrance  and  out- 
let of  this  valley,  in  which  we  spent  the  Christmas  holidays, 
and  where  the  inhabitants  received  us  with  the  utmost  hos- 
pitality. They  were  covered  with  thick  forests,  situated 
among  marshes  where  the  mules  sunk  half  up  to  the  backs, 
and  we  passed  ravines  so  deep  and  so  narrow  tnat  wc  thought 
we  were  entering  the  galleries  of  a  mine.  The  roads  there- 
fore are  paved  with  the  bones  of  mules  which  have  perished 
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here  of  coM  and  fatigue.  Thfc  whole  province  of  PiSto, 
comprehending  the  environs  of  Gtiachucal  vsnA  Tuqueres, 
is  a  cold  pfattrt,  altnost  above  that  point  at  whieh  vegetation 
can  take  place,  and  surrounded  by  volcanoes  and  soufrierear 
which  continually  throw  up  clouds  of  smoke.  The  un- 
fortunate inhabitants  of  these  deserts  have  no  other  food 
but  potatoes ;  and  when  these  fail,  as  they  did  last  year,  they 
go  into  the  mountains  to  eat  the  trunk  of  asmlill  tree  called 
achupalla  {pourretia  pitcamia).  As  this  tree  however  is 
the  food  also  of  the  bears  of  the  Andes,  the  latter  often 
dispute  with  them  the  only  nourishment  which  these  ele- 
vated regions  afford.  To  the  north  of  the  volcano  of  Padto 
I  discovered  in  the  small  Indian  village  of  Voisaco,  at  the 
height  of  1370  toises  above  the  level  of  the  sea,  a  red  por- 
phyry with  an  argillaceous  base  inclosing  vitreous  feldspai* 
and  nomstone,  which  has  all  the  properties  of  the  serpen- 
tine of  the  Fichtel-GebiT^e.  This  porphyry  has  very  evi- 
dent poles,  and  shows  no  attractive  force.  After  having 
been  wet  day  and  night  for  two  months,  and  exposed  to  the 
danger  of  drowning  by  a  very  sudden  rise  of  the  waters, 
accompanied  with  earthquakes,  we  arrived  on  the  6£h  of 
January  1 805  at  Quito,  where  the  marquis  of  Sal vaalegre  was 
so  kind  as  to  prepare  for  us  a  house,  which  after  so  many 
fatigues  afforded  us  all  the  conveniences  that  we  could  have 
wished  for  at  Paris,  or  at  London. 

Quito  is  a  beautiftil  town,  but  the  sky  is  dismal  and  cloudy* 
The  neighbouring  mountains  exhibit  little  verdure,  and  the 
cold  is  very  considerable.  The  great  earthquake  of  Fe- 
bruary 4th  1797^  which  agitated  the  whole  province,  and  de- 
stroyed in  a  moment  from  thity-five  to  forty  thousand  peo- 
ple, has  also  been  fatal  to  the  survivors.  It  has  so  changed 
the  temperature  of  the  air,  that  the  thermometer  generally 
stands  at  from  4^  to  10®  of  Reaumur,  and  rarely  ascends  to 
16°  or  17°  j  while  Bouguer  always  observed  it  at  15°  or  16*. 
Since  that  catastrophe  there  have  been  continual  earth- 

aLiakes :  and  what  shocks  !  It  is  probable  that  the  whole 
evated  part  is  only  one  volcano.  What  are  called  the 
mountains  of  Cotopaxi  and  Pinchincha  are  only  small  sum- 
mits, the  craters  of  which  form  different  apertures  all  ter- 
minating in  the  same  hollow.  The  earthquaJce  of  1 797  un- 
fortunately proved  this  hypothesis,  for  the  earth  everywhere 
opened  and  vomited  up  sulphur,  water,  &c.  NoCwith- 
itanding  these  horrors  and  dangers  with  which  nature  has 
surrounded  the  inhabitants  of  Quito,  they  are  cheerful,  lively, 
and  agreeable.  Their  town  breathes  nothing  but  pleasure ; 
and  no  where  does  there  appear  so  decided  a  taste  for  amuse-^ 

ments. 
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ments.    It  is  in  this  manner  that  man  is  accustomed  to  sleep 
soundly  on  the  brink  of  a  precipice. 

We  resided  nearly  eight  months  in  the  province  of  Quito  j 
that  is  to  say,  from  the  beginning  of  January  to  the  month 
of  August,  and  employed  that  time  in  visiting  the  different 
volcanoes.  We  examined  in  succession  the  summits  of  Pin- 
chincha,  Cotopaxi,  Antisana,  and  Iliniga,  spending  from 
a  fortnight  to  three  weeks  on  each  of  them  3  and  always  re- 
turning m  the  intervals  to  Quito^  which  we  left  on  the  9th 
of  Jime  1802  to  proceed  to  the  environs  of  Chimborafo^ 
which  is  situated  m  the  southern  part  of  the  province. 

I  twice  ascended,  viz.  on  the  26th  and  28th  of  May  1 802^ 
to  the  edge  of  the  crater  of  Pinch  incha,  a  mountain  which 
overlooks  the  town  of  Quito.    Before,  no.  person^  as  far  as 
I  know,  except  Condamine,  ever  saw  hysofji  Condamine 
himself  arrived  there  only  after  five  or  si%  day^  of  fruitless 
researches,  and  without  instruments ;  andi  on  account  of 
the  excessive  cold^  could  remain  on  it  only  twelve  or  fifteen 
minutes.     I  succeeded  in  carrying  thither  my  instruments; 
I  made  important  measurements,  and  collected  some  of  the 
air  to  analyse  it.     The  first  time  L  ascended  I  was  accom- 
panied only  by  an  Indian.    As  La  Condamine  approached 
the  crater  at  tne  lower  part  of  its  edge  covered  with  snow, 
I  made  my  first  attempt  by  following  his  traces  ^  but  we 
were  in  danger  of  perishing.     The  Indian  fell  into  a  fis- 
sure up  to  the  breast ;  and  we  observed  with  horror  that  we 
had  walked  on  a  bridge  of  frozen  snow,  for  at  tlie  distance 
of  some  paces  from  us  there  were  holes  through  which  day- 
light appeared.     We  then  found  ourselves  on  arches  \\Jhich 
adhere  to  the  very  crater.     Alarmed,  but  not  discouraged, 
I  changed  my  project.    From  the  circumference  of  the  cra- 
ter tliere  arise,  projecting  themselves  as  I  may  say  over  the 
abyss,  three  peaks  or  rocks  not  Covered  with  snow ;  because 
the  vapours  exhaled  from  the  mouth  of  the  volcano  conti- 
nually dissolve  it.     I  climbed  up  one  of  tliese  rocks^  and 
fbuna  at^ts  summit  a  stone,  which  being  supported  at  one 
end  only,  and  hollow  below,  projected  over  the  precipice 
in  the  form  of  a  balcony.    Here  I  stationed  myself  to  make 
experiments.    But  this  stone  was  only  about  twelve  feet  in 
length  and  six  in  breadth,  and  was  strongly  agitated  by  fre- 
quent shocks  of  an  earthquake,  of  which  I  counted  eicnteen 
in  less  than  thirty  minutes.     That  we  might  examme  the 
bottom  of  the  crater  better,  we  lay  down  on  our  bellies ; 
and  I  do  not  th'mk  that  the  imagination  can  conceive  any 
thing  more  gloomy  and  frightful  than  what  we  then  saw. 
I'he  mouth  of  the  volcano  terms  a  circular  hole  of  nearly  a 
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Jtfftgue  in  circumference,  the  edges  of  which,  cut  perpendi- 
cularly, are  covered  with  snow  at  the  top.  The  inside  is  very 
black,  but  the  gulph  is  so  immense,  that  the  summits  of 
several  mountains  placed,  there  can  be  distinguished.  These 
summits  seemed  to  be  300  toiscs  below  us :  you  may  judge 
then  where  their  bases  must  be.  I  have  no  doubt  that  the 
bottom  of  the  crater  is  on  a  level  with  the  town  of  Quito.  La 
Condamine  found  this  crater  extinct,  and  even  covered  with 
snow ;  but  we  had  melancholy  news  to  carry  to  the  inha- 
.  bitants  of  Quito,  that  the  volcano  in  their  ncighbourliood  was 
now  bummg.  We  were  convinced  of  this  beyond  all  doubt 
bjr  the  most  evident  signs.  When  we  approacued  the  mouth 
of  it  we  were  almost  suffocated  by  sulphureous  vapours* 
We  even  saw  blue  flames  moving  about  here  and  there,  and 
every  two  or  three  minutes  we  experienced  strong  shocks  of 
an  earthquake,  with  which  the  edges  of  the  crater  were  agi- 
tated, and  of  which  nothing  was  perceived  at  the  distance 
•Af  100  toises.  1  suppose  that  the  great  catastrophe  of  Fe^ 
bruary  7th  1 797  kindled  up  the  flames  also  of  Pinchincha. 
After  visitinc  this  mountain  alone  I  returned  two  days  after, 
accompanicG  by  my  friend  Bonpland,  and  Charles  de  Mon- 
tuiar  the  son  of  the  marquis  de  Selvaalcgre.  We  were  fur- 
nished with  more  instruments  than  the  preceding  time,  and 
measured  tlie  diameter  of  the  crater  and  the  height  of  the 
mountain.  We  found  the  former  to  be  754  toises  *,  and 
the  latter  2477*  In  the  interval  of  two  days  which  took 
place  between  our  excursions  to  Pinchincha  wc  had  a  vciy 
violent  earthquake  at  Quito.  The  Indians  ascribed  it  to  some 
powder  which  I  musthave  thrown  into  the  volcano. 

During  our  journey  to  the  volcano  of  Antisana,  the  wea- 
ther was  so  tavourable  that  we  ascended  to  the  height  of 
5773  toiscs.  The  barometer  fell  in  that  elevated  region  to 
14  inches  7  lines  ;  and  in  consequence  of  the  rarity  of  the 
air  the  blood  flowed  from  our  lips,  gums,  and  even  e^-cs. 
We  experienced  extreme  weakness,  and  one  of  the  persons 
who  accompanied  us  fainted.  It  was  before  thought  im- 
possible to  ascend  higher  than  the  summit  called  Corazon> 
which  is  2470  toises  m  height,  and  which  La  Condamine 
reached.  On  analysing  the  air  brought  from  the  highest 
point  to  which  we  ascended^  It  gave  0*008  of  carbonic  acid 
.  for  0*21 8  of  oxygen  gas. 

We  paid  a  visit  also  to  the  volcano  of  Cotopaxi,  but  it  was 
impossible  tor  us  to  reach  the  mouth  of  the  crater.    It  is  not 

'^  The  crater  of  Vcfuviui  is  only  31 1  toises  in  diameter. 
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true  that  this  mountain  has  become  lower  since  th^  earth- 
quake of  1797- 

On  the  9th  of  June  1802  we  left  Quito  to  proceed  to  the 
southern  part  of  the  province,  where  we  wished  to  examine 
and  measure  Chimbora^o  and  Tunguragua;  and  to  take 
a  plan  of  the  whole  country  convulsed  by  the  grand  cata- 
strophe of  1797*  We  succeeded  in  approaching  to  within 
about  250  toises  of  the  summit  of  the  immense  colossus  of 
Chimbora^o.  A  ridge  of  volcanic  rocks,  destitute  of  snow^ 
facilitated  our  ascent.  We  ascended  to  the  height  of  3031 
toises,  and  felt  ourselves  incommoded  in  the  same  manner 
as  we  had  been  on  the  summit  of  Antisana.  Two  or  three 
days  even  after  our  return  to  the  plain  we  were  still  subject 
to  an  indisposition,  which  we  could  ascribe  only  to  the  effect 
of  the  air  in  these  elevated  regions,  which  by  analysis  gave 
us  20  hundreds  of  oxygen.  The  Indians  by  whom  we  were 
accompanied  deserted  us  before  we  reached  that  height,  say- 
ing that  we  intended  to  kill  them.  Bonpland,  Charles 
Montufar,  and  one  of  my  domestics,  who  carried  a  part  of 
.jny  instruments,  were  the  only  persons  who  remained  with 
me:  nevertheless,  we  could  have  continued  our  journey  to 
the  top  had  we  not  been  prevented  by  a  fissure  too  deep  to  be 
crossed.  We  therefore  thought  proper  to  descend.  Beine 
ill  secured  fi'om  the  cold  of  these  elevated  regions,  we  suN 
fered  very  much  5  and  I  in  particular  had  the  misfortune  to 
lacerate  my  foot  by  a  fall  a  tew  days  before,  which  subjected 
me  to  great  pain  in  a  road  where  we  every  moment  struck  our 
toes  against  sharp  stones,  and  were  obliged  to  examine  the 
ground  at  every  step.  La  Condamine  found  the  height  of 
Chimborago  to  be  nearly  321 7  tpises.  Trigonometricalmea- 
surement,  which  I  made  at  two  different  times,  gave  3267 
tpises,  and  I  have  reason  to  place  some  confidence  in  my 
operations.  All  this  enormous  colossus,  as  well  as  all  the 
high  mountains  of  the  Andes,  consists  not  of  granite,  but  of 
porphyry,  from  the  base  to  the  summit ;  and  the  porphyry 
IS  1900  toises  in  thickness.  The  short  stay  which  we  made 
at  that  enormous  height  was  dismal  and  melancholy :  we 
were  enveloped  by  a  thick  fog,  which  only  suffered  us  from 
time  to  time  to  have  a  glimpse  of  the  horrid  abysses  by  which 
we  were  surrounded.  No  living  creature,  not  even  the  con- 
dour,  which  on  Antisana  continually  hovered  over  our 
heads,  was  to  be  seen.  Small  kinds  of  moss  were  the  only 
organized  beings  which  reminded  us  that  we  were  still  in  the 
neighbourhood  of  the  earth. 

It  is  almost  probable  that  Chimborafo,  like  Pinchincha 
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and  Antlsana^  is  of  a  volcanic  nature.  The  ridge  on  which 
we  ascended  consists  of  burnt  and  scorified  rock,  mixed  with 
pumice  stone.  It  resembles  all  the  currents  of  lava  in  this 
country ;  and  continues  beyond  that  point  where  I  was  ob- 
liged to  set  bounds  to  my  researches,  towards  the  summit  of 
the  mountain.  It  is  possible  that  this  summit  may  be  the 
crater  of  an  extinguished  volcano ;  and  this  is  even  probable. 
The  idea  of  this  possibility,  however,  makes  one  shudder— 
and  with  reason ;  for,  ifthe  volcano  should  be  rekindled^ 
this  colossus  would  destroy  the  whole  province. 

The  mouniain  of  Tunguragua  sunk  aown  at  the  period  of 
the  earthquake  of  1797*  Bouguer  makes  its  height  to  be 
S620  toises;  I  found  it  to  be  only  2531 :  it  has  lost  there- 
fore nearly  100  toises  of  its  height.  The  inhabitants  of  the 
neighbouring  country  assert  that  they  have  seen  its  summit 
crumble  down  befDre  their  eyes. 

During  our  stay  at  Riobamoa,  where  we  spent  some  weeks 
with  the  brother  of  Charles  Montufar,  who  is  corregidor 
there,  we  by  chance  made  a  very  curious  discovery.  The 
state  of  the  province  of  Quito  before  the  conquest  of  the 
inca  Tupayupagi  *  is  absolutely  unknown.  But  the  king  of 
the  Indians,  Leandro  2^pla,  who  resides  at  Lican,  and  whose 
mind  is  highly  cultivated,  has  in  his  possession  manuscripts 
written  by  one  of  his  ancestors  in  the  sixteenth  century, 
which  contain  the  history  of  that  period.  These  manuscripts 
are  written  in  the  language  of  Paraguay,  which  formerly  was 
the  general  language  of  Quito  ;  but  in  the  course  of  time  it 

fjave  place  to  that  of  the  Incas,  or  the  Anichna,  and  is  now 
ost.  Fortunateljr^  another  of  Zapla's  ancestors  amused 
himself  in  translating  these  manuscripts  into  Spanish.  We 
xnade  extracts  from  these  valuable  documents,  and  particu- 
larly in  regard  to  the  memorable  period  of  the  eruption  of 
(he  mountain  called  Nevada  delAttaSy  which  must  have  been 
the  highest  in  the  universe,  superior  even  to  Chimborago,  and 
which  the  Indians  called  Capa-Urcii^  'the  chief  of  moun- 
tains.' Ouainia  Abomatba,  the  last  independent  cockocando 
(king  of  the  country),  reigned  at  that  time  at  Lican.  The 
priests  informed  him  that  this  catastrophe  was  a  sinister  pre« 
(sage  of  his  destruction.  '*  The  face  of  the  universe,"  said 
they  to  him,  *'  is  changing  i  other  gods  will  expel  ours.  Let 
us  not  oppose  what  has  been  ordained  by  fate."  The  Pe- 
ruvians indeed  introduced  into  the  country  the  worship  of 
the  sun.  The  eruption  of  the  mountain  continued  seven 
years,  and  Zapla's  manuscript  asserts  that  the  shower  of 
ash^  at  Lican  was  so  abundant  that  continual  night  pre- 

^  Qu,ito  W9S  con^iered  bv  the  Peruvians  in  1470. 
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vailed  during  that  period.  When  the  quantitjr  of  volcanic 
matters  which  are  found  in  the  plain  of  Tapia  around  the 
enormous  mountain  which  then  crumbled  to  pieces^  is  con* 
sidered,  and  when  we  reflect  that  Cotopaxi  has  often  in* 
yolved  Quito  in  darkness  for  fifteen  or  eighteen  hours,  we 
may  believe  that  the  exaggeration  of  this  account  is  not 
very  great.  This  manuscript,  the  traditions  which  I  col- 
lected at  Parime,  and  the  hieroglyphics  I  saw  in  the  desert 
of  Casiquiare,  where  at  present  no  vestiges  of  mankind  re- 
main, added  to  the  ideas  offered  by  Clavigero  respecting  the 
emigration  of  the  Mexicans  towards  the  southern  part  of 
America,  have  given  rise  to  some  conjectures  on  the  origin 
of  these  people,  which  I  purpose  to  explain  as  soon  as  I  can 
find  leisure. 

I  have  applied  also  with  great  assiduitv  to  the  study  of  the 
American  languages,  and  1  have  seen  how  much  what  La 
Condainine  says  of  their  poverty  is  false.  The  Carib  lan- 
guage is  rich,  beautiful,  energetic,  and  polished :  it  is  in 
no  want  of  expressions  for  abstract  ideas.  It  speaks  of 
posterity,  eternity,  existence,  &c. ;  and  the  numerical  signs 
are  sufficient  to  express  all  the  possible  combinations  of  fi- 
gures. I  applied  in  particular  to  the  Inca  language :  it  is 
generally  spoken  in  company ;  and  is  so  rich  in  delicate  and 
Varied  phrases,  that  the  young  men,  in  order  to  say  soft 
things  to  the  ladies,  when  they  have  exhausted  all  the  re- 
sources of  the  Castillan,  be^n  to  speak  Inca.  These  two 
languages,  and  others  equafly  rich,  are  sufficient  to  prove 
that  America  formerly  possessed  a  greater  degree  of  culture 
than  the  Spaniards  found  there  in  1493-  But  I  have  col- 
lected still  further  proofs,  not  only  at  Mexico  and  in  Peru, 
but  even  at  the  court  of  the  king  of  Bogota^  a  country  the 
history  of  which  is  absolutely  unknown  in  Europe,  and  whose 
mythology  even  and  fabiilops  traditions  are  highly  inter- 
esting. The  priests  were  acquainted  with  the  art  of  draw- 
ing a  meridian  line,  and  observing  th^  moipent  of  the  sol- 
stice. They  reduced  the  lunar  year  to  a  solar  by  interca- 
lations 5  and  I  have  in  my  possession  a  heptagon  stone, 
found  near  Santa  Fc,  which  they  employed  for  calculating  , 
these  intercalary  days.  But  what  is  still  more,  even  at  Erc- 
vato^  in  tlie  interior  of  Parimc,  the  savages  believe  that  the 
moon  is  inhabited  by  men ;  and  know  by  tradition  from 
their  ancestors,  that  it  derives  its  light  from  the  sun, 

From  Riobamba  I  proceeded  by  the  famous  paramo  of 
Assuay  towards  Cuen^a,  after  having  visited  the  large  sul- 
phur mines  of  Tirrau.     It  was  this  mountain  of  sulphur 
which  the  negroes  who  revolted  in  1797,  after  the  carth- 
,  quake,  attempted  to  set  on  fire.    This  no  doubt  was  the 

most 
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most  desperate  project  ever  attempted,  for  they  hoped  by 
th^e  means'to  form  a  volcano  which  would  swallow  up  the 
whole  province  of  Alaussy.  At  the  height  of  the  paramo 
of  Assuav,  an  elevation  of  2300  toises,  are  the  magnificent 
ruins  of  the  Inca's  highway.  It  conducted  almost  to  Cuzco^ 
was  entirely  constructed  of  cut  stone,  and  very  straight,  and 
resembled  the  most  beautiful  of  the  Roman  roads.  In  the 
same  neighbourhood  are  found  also  the  ruins  of  the  palace 
of  the  inca  Tupayupangi,  of  which  La  Condamine  gave  a 
description  in  the  Memoirs  of  the  Academy  of  fierlin. 
In  the  quarry  which  furnished  the  stones  there  are  still  seen 
Several  half  cut.  I  do  not  know  whether  Condamine  spoke 
also  of  the  so-called  Inca's  billiard -table.  The  Indians 
name  this  place  in  the  Quichua  language,  Inca-chun' 
ganoy  the  Inca's  game.  But  I  much  doubt  whether  it  was 
ever  destined  for  that  purpose.  It  is  a  seat  cut  out  in  the 
rock,  with  ornaments  m  the  arabcsc  form,  in  which  it  is 
believed  that  the  ball  ran.  There  is  nothing  more  elegant 
in  our  gardens  in  the  English  style ;  and  every  thing  proves 
the  good  taste  of  the  inca,  for  the  seat  is  so  situated  as  to 
command  a  delightful  view.  In  a  wood  not  far  from  this 
place  is  found  a  round  spot  of  yellow  iron  in  freestone : 
the  Peruvians  have  ornamented  it  with  figures,  supposing 
it  to  be  the  ima^e  of  the  sun.     I  made  a  drawing  of  jt. 

Wc  remaineaonly  ten  days  at  Cuenga,  and  proceeded 
thence  to  Lima  through  the  province  of  Jaen,  where  we 
spent  a  month  in  the  neighbourhood  of  the  river  of  the 
Amazons.  We  arrived  at  Lima  on  the  23d  of  October 
1802. 

In  the  month  of  December  I  purpose  proceeding  fronj 
this  place  to  Acapulco,  and  thence  to  Mexico,  that  in  the 
month  of  May  1803  I  may  reach  the  Havanria,  where  I 
shall  embark  without  delay  for  Spain.  I  have  given  up,  as 
you  may  see,  the  idea  of  returning  by  the  Philippines.  I 
shottld  have  crossed  an  immense  tract  of  the  ocean  without 
seeing  any  thing  but  Manilla  and  the  Cape ;  or,  if  I  h^d 
attempted  to  proceed  to  the  East  Indies,  I  should  have 
wanted  the  necessaries  for  that  voyage,  and  which  it  was 
impossible  for  me  to  procure  here. 

We  have  had  fortv  or  fifty  young  crocodiles,  on  the  re 
Bpiration  of  which  t  have  made  very  curious  experiments. 
Other  animals  diminish  the  volume  of  the  air  in  which  they 
live,  but  the  crocodile  increases  it.  A  crocodile  immersed 
ill  1000  parts  of  atmospheric  air,  which  contain  274  of  oxy- 
gen gas,  15  of  carbonic  acid  gas,  and  711  of  azot,  increase! 
this  ma«s  in  one  hour  and  forty-three  minutes  124  parts; 
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and  these  1 1 24  parts  contain  then,  as  I  found  bv  exact 
analysis,  106'8  of  oxygen,  79  of  carbonic  acid,  ana  938*2 
of  azotic  gas,  niixea  with  other  unknown  gaseous  sub^ 
stances.  The  crocodile  then  in  one  hour  and  three  quarters 
produces  64  parts  of  carbonic  acid,  and  absorbs  167' 2  of 
oxygen ;  but  as  46  parts  are  found  in  the  64  parts  of  carbonic 
acid,  it  appropriates  to  itself  only  121  parts  of  oxygen ; 
which  is  very  little,  considering  the  colour  of  its  blooi.  It 
produces  227  parts  of  azote,  or  other  gaseous  substances,  on 
which  the  acidifiable  bases  exercise  no  action . 

I  made  these  experiments  in  the  town  of  Munpox  with 
lime  water  and  nitrous  gas  prepared  with  great  care.  The 
crocodile  is  so  sensible  to  carbonic  acid  gas  and  to  its  own 
exhalations,  that  it  dies  when  put  into  air  corrupted  by  one 
of  its  own  species.  It  however  can  live  two  or  three  nours 
without  breathing  at  all.  I  made  these  experiments  on  cro- 
codiles seven  or  eight  inches  in  length :  notwithstanding 
this  smallness  of  size,  (hey  are  capable  of  cutting  off  a  finger 
with  their  teeth,  and  they  have  the  courage  to  attack  a  dog. 
These  experiments  are  troublesome,  and  require  great  cir- 
cumspection. We  have  made  very  minute  descriptions  of 
the  caiman  or  crocodile  of  South  America ;  but  as  the  de- 
scriptions of  that  of  Egypt  which  I  saw  before  mv  depar- 
ture from  Europe  were  not  equally  circumstantial,  I  cannot 
venture  to  determine  whether  they  arc  of  the  same  species. 
The  Institute  of  Egypt  must  undoubtedly  have  obtained  de- 
tails which  will  remove  all  doubt  in  regard  to  this  point. 
This  much  however  is  certain,  that  there  are  three  different 
species  of  crocodile  in  the  tropical  regions  of  the  new  con- 
tinent, to  which  the  inhabitants  give  the  names  of  bar^ 
caiman^  and  crocodile^  No  naturalist  has  yet  sufficiently 
distinguished  these  species.  These  monsters,  as  at  New 
Barcelona,  are  sometimes  of  so  peaceable  a  nature  that  peo- 
ple bathe  before  them ;  and  sometimes,  as  at  New  Guiana^ 
they  are  so  mischievous  and  ferocious,  that  during  the  time 
we  were  there  they  devoured  an  Indian  on  the  quay  in  the 
middle  of  the  street.  At  Oratuen  we  saw  an  Indian  girl, 
eighteen  years  of  age,  whom  a  crocodile  seized  by  the  arm- 
She  had  the  cour^^e  to  put  her  other  hand  into  her  pocket 
to  pull  out  her  knife,  with  which  she  gave  the  monster  so 
many  wounds  in  the  eyes  that  he  let  her  go,  but  cut  off  the 
arm  near  the  shoulder.  This  girl's  presence  of  mind  was  as 
astonishing  as  the  skill  displayed  by  the  Indians  in  speedily 
curing  so  dangerous  a  wound  :  one  might  have  said  tiiat  the 
arm  was  amputated  and  dressed  at  Pans. 

Near  Santa-Fe  tliere  are  found  in  the  Campo  de  Gigantc, 
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at  the  height  of  1370  toises,  an  immense  number  of  fossil 
elephants'  bones^  both  of  the  African  species  and  of  the 
carnivorous  kind  discovered  near  the  Onio.  We  caused 
several  to  be  dug  up,  and  have  sent  some  specimens  of  them 
to  the  National  Institute.  I  much  doubt  whether  any  of 
these  bones  were  ever  before  found  at  such  a  great  height : 
since  that  time  I  have  received  two  from  a  place  of  the 
.Andes  situated  about  two  decrees  of  latitude  from  Quito  and 
Chili^  so  that  I  can  piDve  the  existence  and  destruction  of 
these  gigantic  elephants  from  the  Ohio  to  the  country  of 
the  Patagonians.  I  shall  bring  with  me  a  fine  collection  of 
these  bones  for  M.  Cuvier.  About  fifteen  years  ago  the 
entire  petrified  skeleton  of  a  crocodile  was  discovered  in  a 
calcareous  rock  in  the  valley  of  the  Magdalen :  it  was  broken 
through  ignorance^  and  it  was  impossible  for  me  to  prO"* 
cure  the  head,  which  existed  not  long  ago. 


XLIII.  The  Art  of  moulding  Carving  in  Wood.  By  Lenor- 
MAND,  Professor  of  Natural  Philosophy  in  tne  Central 
School  of  tne  Department  of  Tarn  *. 

Xnobnious  or  curious  men  are  often  thwarted  in  the  exe- 
cution of  their  ^projects  by  the  difficulty  of  finding  in  the 
places  where  they  reside  workmen  capable  of  assisting  them 
in  the  articles  for  which  they  may  nave  occasion.  Small 
towns  in  particular  furnish  only  indifferent  workmen ;  and 
besides,  they  do  not  contain  artists  of  every  kind.  Good 
carvers,  for  example,  reside  only  in  large  towns ;  and  these 
even  are  not  very  common.  I  had  seen  plasterers  supply 
the  want  of  good  modellers  by  incrusting  in  their  decora- 
tion9  plaster  moulded  on  excellent  models.  I  therefore  con«> 
ceived  that  it  might  be  possible  to  mould  carving  in  wood, 
to  be  afterwards  applied  to  cabinet-makers'  work.  This  idea 
I  did  not  at  first  carry  into  execution ;  but  two  or  three  years 
after,  having  occasion  for  some  pieces  of  carving,  I  invented 
a  new  art  f,  as  will  be  seen  by  what  follows.  Necessity 
rendered  me  industrious,  and  I  at  length  accomplished  my 
object. 

Wishing  to  obtain  a  case  for  a  pendulum  clock  I  had 
constructed,  I  drew  a  plan  of  it ;  and  presented  it  to  an  ex- 
cellent cabinet-maker  m  tlie  small  town  in  which  I  resided. 

•  Trom  BUliotb^ue  PbyticO'Ecmomiquef  June  1803. 
f  This  art  is  not  new  i  but  the  ezpertmeDts  of  the  author  may  furnish 
useful  hints  to  at  cists.— £01  t. 
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He  would  undertake  only  the  plain  work,  and  referred  mc 
for  the  execution  of  the  carving  to  Toulouse  or  Bourdeatrx. 
I  was  sensible  how  difficult  it  would  be  to  get  the  carving 
of  the  different  pieces  executed  at  a  distance^  and  particu- 
larly within  the  required  time ;  and  how  expensive  it  would 
be  to  transport  such  a  case,  which  might  also  be  damaged 
by  the  way.  I  told  him  that  I  would  myself  undertake  the 
carving  ot  the  laurel  and  oak  foliage  which  1  had  placed  in 
the  plan,  provided  he  would  undertake  the  remainmg  part. 
Feanng,  however,  that  my  carving  would  not  correspond  to 
his  work,  and  mijrht  tend  to  degrade  it,  he  was  unwilling 
to  undertake  any  thing  till  I  had  shown  him  a  specimen  of 
my  labour — a  proposal  to  which  I  consented.  . 

I  was  well  aware  that  very  hard  wood,  such  as  box,  might 
be  moulded  by  putting  it  under  a  press  in  copper  moulds, 
after  having  subjected  it  to  certain  j)reparationd :  but  for  this 
purpose  very  expensive  moulds,  an  excellent  press,  &c.  are 
required,  which  occasions  considerable  expense,  and  by  this 
method  bas-reliefs  only  can  be  executed.  But  the  art  I  am 
about  to  describe  requires  only  cheap  materials  with  very 
little  practice,  and  affords  the  means  of  making  not  only 
figures  in  relief,  but  even  the  most  difficult  objects  of  sculp-* 
ture. 

In  the  town  where  I  resided  I  found  one  of  those  Italians 
who  employ  themselves  in  moulding  plaster  figures.  I 
caused  hini  to  make  such  moulds  as  1  had  occasion  for, 
and  which  were  copies  from  the  best  masters.  I  succeeded 
perfectly  in  moulding  my  garlands  in  w  alnut-trce  wood ; 
and  1  showed  them  to  my  cabinet-maker,  who  took  me  for 
an  able  sculptor.  He  constructed  the  case,  applied  to  it 
the  foliage  I  nad  made,  and  neither  he  nor  any  person  who 
saw  it  had  the  least  suspicion  of  the  method  I  had  employed. 
AJI  believed  that  the  ornaments  had  proceeded  from  the 
chisel  of  an  able  carver.  Since  that  tmie  I  have  nK)ulded 
for  my  friends  bas-reliefs,  trophies,  &c.  with  wood  of  every 
kind.    I  shall  now  describe  my 

Process, 

I  made  very  clear  clue  with  five  parts  of  Flanders  glue 
and  one  part  of  fish  glue  or  isinglass.  I  dissolved  these  two 
kinds  of  glue  separately  in  a  large  quantity  of  water,  and 
mixed  them  together  after  tliey  had  oeen  strained  through 
a  piece  of  fine  linen  to  separate  the  filth  and  heterogeneous 
parts  which  could  not  be  dissolved.  The  quantity  of  water 
cannot  be  fixed,  because  all  kinds  of  glue  are  not  homoge- 
neous, so  that  some  require  more  and  some  less.    The 

proper 
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proper  degree  of  liquidity  may  be  known  by  suffering  the 
mixed  glue  to  become  perfectly  cold :  it  must  then  form  a 
jejly^  or  rather  a  commencement  of  jelly.  If  it  happens 
that  it  is  still  liquid  when  cold^  a  little  of  tlie  water  must  be 
evaporated  by  exposing  the  vessel  in  which  it  is  contained  to 
heat.  On  tlie  other  hand^  if  it  has  too  much  consistence^  a 
little  warm  water  must  be  added.  In  a  word^  the  proper 
degree  will  be  ascertained  by  a  few  trials. 

The  glue  thus  prepared  is  to  be  heated  till  you  can  scarcely 
endure  your  finger  m  it :  by  this  operation  a  little  water  is 
evaporated,  and  the  glue  acquires  more  consistence.  Then 
take  fine  raspings  of  wood  or  sawdust,  sifted  through  a  fine 
hair-sieve,  and  form  it  into  a  paste,  which  must  be  put  into 
moulds  of  plaster  or  sulphur  after  they  have  been  well  rub* 
bed  over  with  linseed-  or  nut-oil,  in  the  same  manner  as 
when  plaster  is  to  be  moulded.  Care  must  be  taken  to 
press  the  paste  in  the  mould  with  your  hand,  in  order  that 
It  may  acquire  all  the  forms  of  the  mould  :  then  cover  it 
with  an  oiled  board,  and,  placing  over  it  a  weight,  suffer  it 
in  that  manner  to  dry.  The  desiccation  may  be  hastened 
and  rendered  more  complete  by  a  stove.    When  the  im* 

f»ression  is  dry  remove  the  rough  parts,  and  if  any  inequa* 
ities  remain  behind  they  must  be  smoothed ;  after  which 
the  impression  may  be  affixed  with  glue  to  the  article  for 
\yhich  it  is  intcndea.  Then  cover  it  with  a  few  strata  of 
spirit  of  wine  varnish,  as  is  done  in  general  in  regard  to 
carved  work,  or  with  wax  in  the  encaustic  manner.  It 
requires  much  attention  to  discover  that  such  ornaments 
are  not  carved  in  the  usual  manner.  Gilding  may  be  ap- 
plied to  them  with  great  facility.  This  operation  is  exceed- 
ingly easy ;  nothing  is  necessary  but  moulds ;  and  with  a 
little  art  the  ornaments  may  be  infinitely  varied. 

I  tried  also  to  mould  figures,  and  completely  succeeded. 
These,  however,  require  more  care.  I  farst  make  a  paste, 
similar  to  the  former,  with  very  fine  sawdust,  and  place  a 
stratum,  of  about  two  lines  in  thickness,  on  every  part  of 
the  mould ;  after  which  it  is  left  to  dry  almost  entirely.  In 
the  mean  time  I  prepare  a  coarse  paste  with  coarse  sawdust 
which  has  not  been  made  to  pass  throtigh  a  fine  but  a  coarse 
sieve,  and  instead  of  Flanders  glue  I  employ  common  glue, 
which  is  less  expensive,  adding  to  it  a  sixth  of  fish  glue. 
I  first  put  together  two  parts  of  the  mould,  after  introducing 
into  the  joints  a  slight  stratum  of  the  fine  paste,  which  i 
make  very  clear  and  apply  with  a  small  brush.  I  fill  up 
the  vacuity  between  tlie  two  pieces  with  coarse  paste.  I 
then  apply  the  third  piece  as  I  did  the  second,  and  so  on 

until 
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uiitil  the  whole  are  adjusted,  always  filline  up  thevacuitiet 
with  coarse  paste.  I  suffer  the  whole^  to  dry  in  the  mould, 
and  obtjun  a  figure  in  relief  of  solid  wood  executed  with  all 
the  delicacy  of  plaster  figures.  Care  must  be  taken  to  re* 
move  with  a  snarp  knife,  or  small  file,  the  prominences 
formed  by  the  joinings.  If  the  figure  be  not  suffered  to  drv 
too  much,  these .  prominences  may  be  easily  removed  witn 
the  point  of  a  sharp  penknife.  It  will  be  necessary  to  learn 
the  art  of  determining  the  proper  degree  of  desiccation ;  for 
if  the  figure  be  taken  from  the  mould  before  it  is  pt-operly 
dried  it  will  become  warped,  and  if  it  be  too  diy  it  cannot 
be  corrected  but  with  a  nle,  which  is  tedious  ana  laborious, 
whereas  if  the  proper  moment  be  seized  the  paste  may  be 
cut  like  wax ;  especially  if  the  sawdust  has  been  fine  wnich 
is  necessary  for  the  exterior  strata.  The  figures  may  then 
.  be  completely  dried  in  a  stove,  by  which  means  they  will 
acquire  a  degree  of  desiccation  and  solidity  hardly  to  be 
Conceived.  Figures  thus  moulded  may  be  bronzed  or  var- 
nished :  tliey  wul  then  be  unalterable  by  the  effects  of  mois- 
ture or  dryness. 

I  have  already  said  that  Flanders  and  not  common  glue 
ought  to  be  employed  for  the  exterior  strata,  because  this 
glue  is  almost  colourless*;  whereas  the  other,  being  dark- 
coloured,  gives  too  obscure  a  tint  even  to  walnut-tree  wood. 
Being  desirous  to  try  whether  my  moulded  figures  would  be 
unalterable  by  the  effects  of  moisture  or  dryness,  I  made  the 
following  experiments  : 

Experiment  I. 

I  exposed  in  a  large  bell-glass  filled  with  atmospheric  air 
two  figures,  one  of  which  was  varnished  and  the  other  not* 
I  placed  under  the  bell  Saussure's  hygrometer  and  a  capsule 
filled  with  water,  after  having  moistened  the  sides  oi  thcL 
bell.  The  air  was  soon  saturated  with  water,  and  the  hy- 
grometer marked  100  decrees.  I  observed  no  alteration 
whatever  in  the  varnished  figure,  and  the  other  exhibited 
,  no  other  sensible  alteration  than  a  commencement  of  solu- 
tion in  the  glue,  so  that  on  applving  mj^  finger  to  its  sur- 
&Qe  it  was  found  to  be  somewnat  viscid  3  m  a  wordj  Uie 
.  figure  was  not  in  the  least  warped, 

Expefwicnt  ll. 

I  then  introduced  mv  two  figure^  and  the  hygrometer 
into  another  very  dry  bell,  under  which  I  bad  placed  a  cap- 

*  When  tbii  ctnnoc  be  had,  a  glue  fit  for  the  purpose  may  be  made 
hf  boiling  shreds  of.|^udiment  in  coou&on  water  till  dmolred.— Edit. 

sule 
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sule  filled  with  calcined  potash.  The  moisture  of  the  air 
fcy  which  the  figures  were  surrounded  was  soon  absorbed, 
and  the  hygrometer  indicated  zero.  In  order  to  ascertain 
whether  the  whole  moisture  imbibed  by  the  unvarnished 
figure  was  entirely  dissipated^  I  left  every  thing  in  statu  quo 
tor  four  hours,  the  hygrometer  still  indicating  zero.  I  then 
took  out  the  two  figures,  neither  of  which  had  experienced 
the  least  alteration. 

Experiment  III. 

I  repeated  the  first  experiment  with  a  view  to  cause  the 
two  figures  to  absorb  as  much  moisture  as  possible ;  and 
when  the  hygrometer  marked  100°  I  took  them  from  the 
bell,  and  suddenly  introduced  them  into  a  stove  the  heat  of 
which  was  50°  of  Reaumur.  The  unvarnished  one  became 
dry  without  cracking,  and  the  other  showexl  a  little  soften- 
ing in  the  varnish.  This  effect  I  ascribed  to  the  imperfect 
desiccation  before  the  experiment,  for  the  softening  was 
more  considerable  than  is  generally  the  case  when  a  var-> 
nished  body  is  exposed  to  heat. 

These  experiments  appeared  to  me  sufficient  to  induce 
me  to  conclude,  that  sculpture  in  moulded  wood,  according 
to  the  process  here  described,  is  unalterable  by  moisture  or 
drought,  for  in  our  climates  the  thermometer  never  rises  ^o 
bOP*  Such  sculptured  figures  have  the  solidity  of  wood, 
and  are  even  preferable  to  it ;  for  a  slight  blow  given  to 
wood,  if  cut  across  the  fibres,  will  detach  some  of  the  parts ; 
whereas  figures  formed  of  artificial  wood,  if  I  may  be  al- 
lowed the  expression,  are  homogeneous  in  all  their  parts, 
and  are  not  so  easily  broken. 

Besides  the  advantages  which  this  invention  on  the  first 
view  exhibits,  it  offers  others  which  may  be  of  great  utility 
to  our  arts  and  manufactures. 

1st,  In  the  large  manufactories  of  mirrors  the  ornaments 
in  general  are  in  a  very  bad  taste  and  miserably  executed, 
because  the  carvers  are  very  ill  paid.  If  this  new  method 
be  adopted,  sculptors  would  pay  more  attention  to  their  first 
work :  they  would  mould  their  ornaments  In  plaster  or  in 
sulphur,  then  take  a  multitude  of  copies  with  the  greatest 
facility,  and  these  ornaments  would  add  to  the  value  of  our 
furniture. 

2d,  Inlayers  would  make  much  more  el^ant  works  by 
employing  pastes  of  different  coloured  woods,  which  might 
be  managed  with  e^reater  ease  than  the  thin  pieces  of  co- 
loured boards  which  they  employ.    I  am  now  engaged  with 

some 
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true  that  this  mountain  has  become  lower  since  the  earth* 

quake  of  1797. 

On  the  9th  of  June  1809  we  lefit  Quito  to  proceed  to  the 
southern  part  of  the  province^  where  we  wished  to  examine 
and  measure  ChimlK)ra9o  and  Tunguragua;  and  to  take 
a  plan  of  the  whole  country  convulsed  by  the  grand  cata- 
strophe of  1797-  We  succeeded  in  approaching  to  within 
about  250  toises  of  the  summit  of  the  immense  colossus  of 
Chimbora^o.  A  ridge  of  volcanic  rocks,  destitute  of  snow, 
facilitated  our  ascent.  We  ascended  to  the  height  of  3031 
toises,  and  felt  ourselves  incommoded  in  the  same  manner 
as  we  had  been  on  the  summit  of  Antisana.  Two  or  three 
days  even  after  our  return  to  the  plain  we  were  still  subject 
to  an  indisposition,  which  we  could  ascribe  only  to  the  effect 
of  the  air  m  these  elevated  rcffions,  which  by  analysis  gave 
us  20  hundreds  of  oxygen-  1  he  Indians  by  whom  we  wert 
accompanied  deserted  us  before  we  reached  that  height,  say- 
ing that  we  intended  to  kill  them.  Bonpland,  Charles 
Montufar,  and  one  of  my  domestics,  who  carried  a  part  of 
.my  instruments,  were  the  only  persons  who  remained  with 
me :  nevertheless,  we  could  have  continued  our  journey  to 
the  top  had  we  not  been  prevented  by  a  fissure  too  deep  to  be 
crossed.  We  therejfore  thought  proper  to  descend.  Being 
ill  secured  from  the  cold  of  tnese  elevated  regions,  we  suN 
fered  very  much ;  and  I  in  particular  had  the  misfortune  to 
lacerate  my  foot  by  a  fall  a  lew  days  before,  which  subjected 
me  to  great  pain  in  a  road  where  we  every  moment  struck  our 
toes  against  sharp  stones,  and  were  obliged  to  examine  the 
ground  at  every  step.  La  Condamine  found  the  height  of 
Chimborago  to  be  nearly  321 7  tpises.  Trigonometrical  mea- 
surement, which  I  made  at  two  different  times,  gave  3367 
tpises,  and  I  have  reason  to  place  some  confidence  in  my 
operations.  All  this  enormous  colossus,  as  well  as  all  the 
high  mountains  of  the  Andes,  consists  not  of  granite,  but  of 
porphyry,  from  the  base  to  the  summit ;  and  the  porphjTy 
IS  1900  toises  in  thickness.  The  short  stay  which  we  made 
at  that  enormous  height  was  dismal  and  melancholy :  we 
were  enveloped  by  a  thick  fog,  which  only  suflTercd  us  from 
lime  to  time  to  have  a  s^limpse  of  the  horrid  abysses  by  which 
we  weie  surrounded.  No  living  creature,  not  even  tne  con- 
dour,  which  on  Antisana  continually  hovered  over  our 
heads,  was  to  be  seen.  Small  kinds  of  moss  were  the  only 
organized  beings  which  reminded  us  that  we  were  still  in  the 
neighbourhood  of  the  earth. 

It  is  almost  probable  that  Chimbora^o^  like  IHnchincha 

and 


Life  and  Labours  of  fhe  late  Mr.  HemsdSH*        ^^ 

«lren,'four  of  whom,  with  three  of  my  domestics,  passed 
regularly  through  the  distemper;  and  they  soon  after  went 
into  the  licensed  small-pox  hospital  in  this  neighbourhood, 
and  all  seven  of  them  were  inoculated  by  Dr.  Aspinwall  with 
the  matter  of  the  small-pox,  without  the  least  trait  of  infec- 
tion." Page  5. 

The  error  concerning  the  inoculation  of  the  cow-pock  in 
America  would  not  have  happened  if  Dr.  Chichester's  ac- 
count had  not  failed  in  gettmg  to  Europe ;  nor  would  the 
first  introduction  have  been  imputed  to  the  Vaccine  Insti- 
tution, as  was  supposed  from  a  passage  in  Dr.  Lettsom's 
book  on  the  cow-pock,  viz.  **  The  vaccine  matter  which 
first  succeeded  witn  professor  Waterhouse  was  transmitted 
from  England  in  a  bottle  with  a  glass  stopper*.'*  Page  84, 

London, 
July  14,  1803. 


XLV.  Account  of  the  Life  and  Labours  of  the  late  Mr. 
Ramsden,  in  a  Letter  from  Professor  Piazzi^  of  Pa- 
lermo, to  M.  De  LALANDEf. 

W  HEN  I  had  the  pleasure  of  seeing  you  lately  at  London^ 
you  admired,  as  I  did,  the  genius  and  works  of  tlie  cele- 
Drated  Ramsden,  which  has  mduced  me  to  address  to  you 
such  circumstances  as  I  have  been  able  to  collect  respecting 
the  life  and  labours  of  tliis  incomparable  artist.  No  one  has 
contributed  more  to  the  progress  of  astronomy  than  you  have 
done  by  your  zeal,  and  oy  your  works  on  the  principles  and 
calculations  of  that  science ;  and  Mr.  Ramsden  is  certainly 
the  first  for  inventing  and  constructing  instruments :  but  as 
he  is  not  so  well  known  in  France,  perhaps,  as  he  deserves 
to  be,  my  letter  may  serve  to  give  your  countrymen  a  just 
ideaof  his  merit. 

J^se  Ramsden  was  bom  at  Halifax,  in  Yorkshire,  on 
the  6th  of  October  1 730.  At  an  early  period  he  conceived 
a  strong  desire  of  devoting  himself  to  literature,  and  espe- 
cially to  history  and  antiquities:  the  mathematics  and  che- 
mistry engaged  his  attention  also  in  their  turn:  but  his 
father  was  anxious  that  he  should  pursue  some  occupation 
which  might  be  useful  to  him;  and  as  he  was  a  clothier, 
young  Ramsden  applied  to  the  same  employment  till  he  had 

**  This  mode  of  trlDsmitting  matter  was  peculiar  for  a  time  to  the 
Vaccine  institution,  how  at  No.  44,  Broad-street,  Golden-square. 
t  From  the  JoHfnal  des  SiavanSf  Nov.  X78S. 

attained 
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atUuned  to  the  age  of  twenty-one.  He  then  went  to  Lon** 
don^  to  seek  for  some  occupation  more  suited  to  his  genius* 
Besides  other  things,  he  applied  to  engraving  under  Bur* 
ton^ :  and  a  fortunate  circumstance  conducted  him  to  that 
object  for  which  nature  seemed  to  have  destined  him,  which 
was  to  be  the  reviver  and  father  of  the  instrumental  part  of 
astronomy.  Mathematical  instruments  were  often  brought 
to  him  to  be  engraven :  the  more  he  examined  them  the 
more  he  was  sensible  of  their  defects,  and  a  secret  instinct 
made  him  desirous  of  constructing  better  ones.  He  there^ 
fore  resolved  to  make  an  attempt  m  this  line:  be  soon  ac- 
quired the  use  of  the  file,  ana  made  himself  acquainted 
with  the  method  of  turning  brass,  and  even  of  grinding 
glasses.  In  the  year  1 763  he  constructed  instruments  for 
Sisson,  Dollond,  Naime,  Adams,  and  other  mathematical 
instrument  makers.  He  then  established  a  shop  on  his 
own  account,  in  the  Hay-market,  about  the  year  1768; 
from  which  he  removed  to  Piccadilly  in  1 77d<  Having  form- 
ed a  design  of  examining  all  the  astronomical  instruments^ 
he  resolved  to  correct  those  which  being  founded  on  good 
principles  were  defective  only  in  the  construction,  and  to 
set  aside  those  which  were  wrong  in  both  these  respects. 

Hadley's  sextant,  which  is  so  much  employed  in  the 
British  navy,  apj^eared  to  him  one  of  the  most  useful,  but 
it  was  then  very  imperfect;  the  essential  parts  were  not  of 
sufficient  strength;  the  centre  was  subject  to  too  much 
iriction ;  and  the  index  could  be  moved  several  minutes 
without  any  change  bemg  produced  in  the  position  of  the 
mirror;  the  divisions  in  general  were  very  coarse;  and  Mr. 
Ramsden  found  that  the  abbe  de  la  Caille  was  right,  when  he 
estimated  at  five  minutes  the  error  which  mignt  take  place 
in  the  observed  distances  of  the  moon  and  stars,  and  which 

*  Mr,  Burton  was  a  thermometer  and  barometer  maker,  and  divider 
of  instruments.  Instruments  at  this  period  were  divided  by  means  of  a 
plate  applied  to  them,  and  the  divisions  were  in  this  manner  marked  off*. 
Mr.  Burton  was  one  of  the  best  workmen  of  his  time,  and  worked  for 
Short,  Bird|  and  other  eminent  artists.  Mr.  Ramsden  bound  himself  ap- 
prentice to  Mr.  Burton  for  four  years ;  and  after  his  time  was  expired 
entered  into  partnership  with  Mr.  Fairbone,  who  lived  aftciwards  in 
New-street,  Shoe-lane,  This  partnership,  however,  did  nor  long  con« 
tinue.  Mr.  Ramsden  opened  a  shop  on  his  own  account  in  the  Strand» 
and,  having  married  miss  Dollond,  became  possessed  of  a  part  of  Mr. 
Doliond's  patent  for  achromatic  telescopes.  Mr.  Ra.nsden  in  the  course 
of  a  few  years  removed  to  the  Hay-market,  and  then  to  Piccadilly,  where 
he  died  in  the  year  i8oo.  Mr.  Ramsden  had  seven  children ;  but  none 
of  them  are  now  alive,  except  one  son,  captain  John  Ramsden  of  the 
East  India  company's  scrvicfiy  and  late  commaDdcr  of  the  Dorchester.-- 
Editor. 

3  might 


of  the  laie  Mr*  Ramsden,  955 

anight  occasion  in  the  longitude  an  error  of  fifty  nautical 
leagues.  Mr.  Ramsden  therefore  changed  the  construction 
in  regard  to  the  centre,  and  made  these  instruments  so  cor- 
rect as  to  give  never  more  than  half  a  minute  of  uncertainty* 
At  present  he  warrants  sextants  of  fifteen  inches  radius 
to  within  six  seconds.  Since  the  time  when  he  improved 
these  instruments  he  has  constructed  983 ;  and  several  of 
them  having  been  carried  to  India  and  America,  tlie  error 
has  been  found  to  correspond  with  what  he  determined  it  to 
be  before  their  departure.  He  has  since  made  sextants  irom 
fifteen  inches  to  an  inch  and  a  half  radius,  and  in  the  latter 
the  minutes  can  be  clearly  distin^ished;  but  in  general  he 
prefers  those  of  ten  inches,  as  being  easier  managed  and 
^susceptible  of  the  same  exactness. 

The  invention  of  a  dividing  machine  having  now  become 
necessary,  he  employed  himself  in  constructing  one,  which 
h^  did  with  the  greatest  success.  The  dividing  machines 
before  used  were  iar  from  beins  exact.  Graham  and  Bird 
employed  beam  compasses.  Ihe  latter  kept  his  method 
a  secret  till  it  was  purchased  from  him  by  the  board  of  lon- 

fitude,  in  order  to  oe  published.  Mr.  Ramsden  had  already 
iscovered  a  method  of  his  own,  which  in  exactness  sur- 
passed that  of  Bird.  For  large  works  he  still  uses  the 
oeam  compasses ;  but  as  it  is  necessary  in  the  greater  num- 
ber of  common  instruments  to  save  time,  he  has  employed 
himself  for  ten  years  in  improving  his  dividing  machme,  in 
which  ease  and  expedition  are  united.  You  have  seen  that 
admirable  machine  with  which  a  sextant  could  be  divided  in 
the  course  of  twenty  minutes,  and  which  is  sufficient  to  give 
an  idea  of  the  inventive  genius  and  superior  talents  of  Mr* 
Ramsden.  It  was  your  friend  Dr.  Shepherd  who  made  this 
excellent  machine  known  to  the  board  of  longitude,  who 
gave  the  inventor  a  premium  of  600I.  sterling,  and  caused 
an  engravii^  to  be  made  of  it  in  1 777  :  but  the  edition  was 
accidentally  Dumed,  and  you  are  right  in  wishing  to  cause  it 
to  be  engraved  at  Paris.  The  machine  is  still  in  the  hands 
of  Mr.  Ramsden,  and  he  has  undertaken  to  divide  sextants 
for  three  shillings.  The  board  of  longitude  has  often  given 
greater  premiums  for  objects  of  less  utility ;  but  the  greatest 
men  do  not  always  obtain  the  greatest  rewards.  Newton, 
indeed,  eot  a  place  in  the  mint ;  but  he  was  not  indebted 
for  it  to  bis  merit  alone. 

Mr.  Ramsden  has  constructed  an  instrument  also  for  di- 
viding straight  lines,  a  description  of  which  has  been  printed ; 
and  I  am  sorry  that  you  have  no  longer  at  Paris  that  invented 
by  M.  Megnie^  in  order  that  they  might  be  compared. 

WhUe 
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While  Mr.  Ramsden  was  employed  on  his  dividing  ma* 
chine^  he  improved  at  the  same  time  other  instruments. 
The  theodolite  before  consisted  merely  of  a  telescope,  turn- 
ing on  a  circle  divided  at  every  three  minutes,  by  means  of 
a  vernier ;  but  in  the  hands  of  Mr.  Ramsden  it  has  become 
a  new  and  perfect  instrument,  which  serves  for  measuring 
heights  and  distances  as  well  as  for  taking  andes.  I  saw 
in  his  possession  the  largest  and  most  wonoerfulof  all  theo- 
dolites, employed  by  general  Roy  for  measuring  the  triangles 
which  at  present  join  those  of  France,  and  by  which  there 
icannot  be  an  error  of  a  second,  though  it  is  only  eighteen 
inches  radius.  It  is  furnished  with  two  telescopes,  which 
each  turn  on  a  horizontal  axis,  and  by  which  the  angles  be- 
tween objects  more  or  less  elevated  are  reduced  to  the  ho- 
rizon, and  measured.  General  Roy  has  lately  measured  the 
angle  between  the  pole  star  and  the  sides  of  his  triangles,  in 
order  to  have  the  convergency  of  the  meridians  such  as  it  it 
In  our  oblate  spheroid.  I'hcse  operations  have  already  shown 
that  t|3e  difference  between  the  meridians  of  the  observatories 
of  Paris  and  Greenwich  is  9^  ^Q/'. 

The  barometer  destined  for  measuring  the  heights  of 
mountains  has  been  much  improved  by  Mr.  Ramsden.  His 
method  of  marking  at  the  bottom  the  line  of  the  level,  and 
of  looking  at  the  top  to  the  contact  of  the  index  with  the 
summit  of  the  mercury,  renders  it  possible  to  distin^ish 
the  hundredth  part  of  a  line,  and  to  measure  heights  within 
a  foot.  He  showed  M.  de  Luc  that  it  is  the  summit  of  the 
column,  and  not  the  part  which  touches  the  glass,  that 
ought  to  be  observed ;  and  he  caused  to  be  engraved  a  table, 
which  accompanies  his  barometers,  and  which,  without  cal- 
culation, gives  the  heights  of  places  according  to  the  height 
of  the  barometer,  and  even  for  different  degrees  of  heat.  He 
has  simplified  also,  in  the  most  ingenious  maimer,  the  ap- 
paratus for  carrying  and  supporting  this  portable  barometer. 

Various  other  philosophical  machines  have  been  made  by 
Mr.  Ramsden,  and  always  with  new  improvements  :  such 
as  an  electric  machine ;  a  manometer  tor  measuring  the 
density  of  the  air ;  an  instrument  for  measuring  inaccessible 
distances,  and  which  renders  it  unnecessary  to  measure  a 
base  5  assaying  balances  which  turn  with  a  ten-thousandth 
part  of  the  weight ;  levels  exceedingly  sensible  ;  the  optic 
rectangle,  prismatic  eye-glasses  where  much  fewer  rays  arc 
lost  than  by  the  reflection  of  an  inclined  mirror,  when  it  is 
necessary  to  look  on  one  side ;  the  dvnameter,  with  which 
he  measures  the  magnifying  power  ot  a  telescope,  by  apply- 
ing before  the  eye-gtass  a  small  scale  divided  into  huudredtns 
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of  a  line  to  measure  the  pencil  or  image  of  the  object-glass. 
This  was  the  original  invention,  but  it  was  afterwards  much 
improved. 

The  pyrometer,  destined  to  measure  the  dilatation  of  bodies 
by  heat,  afforded  exercise  also  tor  the  talents  of  Mr.  Rams- 
den  ;  and  with  the  happiest  success,  as  may  be  seen  in  the 
Philqsophical  Transactions  for  1785.  Mr.  Ramsden^  on 
examimng  the  pyrometer  then  in  use,  had  observed  the  ra- 
dical defect  of  that  instrument,  in  which  the  bodies  subjected 
to  experiment  were  not  sufficiently  separated.  But  with  his 
microscopic  pyrometer  he  found  means  to  compare  the  na* 
tural  state  of  a  body  with  the  same  body  exposed  to  any  de* 
gree  of  heat  or  of  cold,  and  by  a  micrometer  adapted  to  the 
microscope  he  measured  these  variations  with  an  exactness 
before  unknown,  and  which  ftimished  the  measurement  of 
a  base  with  a  precision  ten  times  greater  than  in  any  of  those 
ever  before  measured.  On  this  occasion,  as  on  all  others, 
Mr.  Ramsden  showed  a  natural  sagacity  in  discovering  the 
essential  fiaults  of  every  instrument,  and  in  inventing*  the 
most  simple  and  most  exact  methods  of  correcting  them. 

Optics  are  no  less  indebted  to  him.  He  found  means  to 
correct  the  aberration  of  sphericity  and  refirangibility  in  com* 
pound  eye-glasses  applicMl  to  all  astronomical  instruments, 
and  in  a  new  and  perfect  manner.  Opticians  had  imagined 
that  this  could  be  accomplished  by  making  the  image  of  the 
object-glass  fall  between  the  two  eye-glasses;  which  was 
attended  with  this  great  inconvenience,  that  the  eye-glass 
could  not  be  touched  without  deranging  the  line  of  colhma- 
tion,  and  the  value  of  the  parts  of  the  micrometer.  To  re* 
medy  this  inconvenience  Mr.  Ramsden  set  out  from  a  very 
simple  experiment,  namely,  that  the  edges  of  an  image  ob- 
served through  a  prism  are  less  coloured  according  as  the 
image  is  nearer  the  prism ;  and,  in  consequence  of  this  truth, 
he  sought  for  the  means  of  placing  the  two  eye-glasses  be- 
tween the  image  of  the  object-glass  and  the  eye,  without 
fiuling  to  correct  the  two  aberrations,  which  he  did  by 
changing  the  radii  of  tlie  curves,  and  placing  the  glasses  in  a 
manner  altogether  different  from  that  commonly  employed. 

He  invented  also  a  reflecting  object-glass  micrometer,  a 
description  of  which  may  be  seen  in  the  Transactions  of  the 
Royal  Society  of  London  for  1779.  In  his  paper  on  this 
su^ect  he  points  out  the  defects  and  inconveniences  of  that 
of  Bouguer,  first  invented  in  1748,  in  which  the  different 
positions  of  the  eye,  in  regard  to  the  pencil  of  light,  cause 
the  two  images  to  appear  sometimes  to  touch  each  other, 
sometimes  to  be  separated,  and  sometimes  alternately  by  a 
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until  the  whole  are  adjusted^  always  filling  up  the  vacuitiet 
with  coarse  paste.  I  suffer  the  whole'  to  dry  in  the  mould, 
and  obtain  a  figure  in  relief  of  solid  wood  executed  with  all 
the  delicacy  of  plaster  figures.  Care  must  be  taken  to  re* 
move  with  a  sharp  kiufe,  or  small  file,  the  prominences 
formed  by  the  joinings.  If  the  figure  be  not  suffered  to  diy 
too  much,  these .  prominences  may  be  easily  removed  witn 
the  point  of  a  sharp  penknife.  It  will  be  necessary  to  learn 
the  art  of  determining  the  proper  degree  of  desiccation ;  for 
if  the  figure  be  taken  from  the  mould  before  it  is  pkt>perl]r 
dried  it  will  become  warped,  and  if  it  be  too  dry  it  cannot 
be  corrected  but  with  a  nle,  which  is  tedious  and  laborious, 
whereas  if  the  proper  moment  be  seized  the  paste  may  be 
cut  like  wax ;  especially  if  the  sawdust  has  been  fine  which 
is  necessary  for  the  exterior  strata.  The  figures  may  then 
.  be  completely  dried  in  a  stove,  by  which  means  they  will 
acquire  a  degree  of  desiccation  and  solidity  hardly  to  be 
Conceived.  Figures  thus  moulded  may  be  bronzed  or  var- 
nished :  they  wul  then  be  unalterable  by  the  efiects  of  mois- 
ture or  dryness. 

I  have  already  said  that  Flanders  and  not  common  glue 
ought  to  be  employed  for  the  exterior  strata,  because  this 
glue  is  almost  colourless*;  whereas  the  other,  being  dark- 
cploured,  gives  too  obscure  a  tint  even  to  walnut-tree  wood. 
Being  desirous  to  try  whether  my  moulded  figures  would  be 
unalterable  by  the  effects  of  moisture  or  dryness,  I  made  the 
following  experiments : 

Experiment  I. 

I  exposed  in  a  large  bell-glass  filled  with  atmospheric  air 
two  figures,  one  of  which  was  varnished  and  the  other  not* 
I  placed  under  the  bell  Saussure's  hygrometer  and  a  capsule 
filled  with  water,  after  having  moistened  the  sides  ot  the. 
bell.  The  air  was  soon  saturated  with  water,  and  the  hy- 
grometer marked  100  decrees.  I  observed  no  alteration 
whatever  in  the  varnished  figure,  and  the  other  exhibited 
no  other  sensible  alteration  than  a  commencement  of  solu- 
tion in  the  glue,  so  that  on  applving  m}^  fin^r  to  its  sur- 
{ioe  it  was  found  to  be  somewiiat  viscid ;  m  a  wordj  the 
figure  was  not  in  the  least  warped. 

Experimeni  11. 

I  then  introduced  mv  two  figures  and  the  hygrometer 
into  another  very  idry  bell,  under  which  I  had  placed  a  cap- 

*  When  this  cinnot  be  had,  a  glue  fit  for  the  purpose  may  be  made 
by  boUiog  ihnds  of-ftrdunent  in  common  water  till  diMohed.— £dit. 
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sule  filled  with  calcined  potash.  The  moisture  of  the  air 
1>y  which  the  figures  were  surrounded  was  soon  absorbed, 
and  the  hygrometer  indicated  zero.  In  order  to  ascertain 
whether  the  whole  moisture  imbibed  by  the  unvarnished 
figure  was  entirely  dissipated,  I  left  every  thing  in  statu  quo 
for  four  hours^  the  hygrometer  still  indicating  zero.  I  then 
took  out  the  two  figures,  neither  of  which  had  experienced 
the  least  alteration. 

Experiment  III. 

I  repeated  the  first  experiment  with  a  view  to  cause  the 
two  figures  to  absorb  as  much  moisture  as  possible ;  and 
when  the  hygrometer  marked  100**  I  took  them  from  the 
bell^  and  suddenly  introduced  them  into  a  stove  the  heat  of 
which  was  50^  of  Reaumur.  The  unvarnished  one  became 
dry  without  cracking,  and  the  other  showed  a  little  soften* 
ing  in  the  varnish.  This  effect  I  ascribed  to  the  imperfect 
desiccation  before  the  experiment,  for  the  softening  was 
more  considerable  than  is  generally  the  case  when  a  var- 
nished body  is  exposed  to  heat. 

These  experiments  appeared  to  me  sufficient  to  induce 
me  to  conclude,  that  sculpture  in  moulded  wood,  according 
to  the  process  here  described,  is  unalterable  by  moisture  or 
drought,  for  in  our  climates  the  thermometer  never  rises  'to 
50®.  Such  sculptured  figures  have  the  solidity  of  wood, 
and  are  even  preferable  to  it;  for  a  slight  blow  given  to 
wood,  if  cut  across  the  fibres,  will  detach  some  of  the  parts ; 
whereas  figures  formed  of  artificial  wood,  if  I  ma^  be  al- 
lowed the  expression,  are  homogeneous  in  all  their  parts, 
and  are  not  so  easily  broken. 

Besides  the  advantages  which  this  invention  on  the  first 
view  exhibits,  it  offers  others  which  may  be  of  great  utility 
to  our  arts  and  manufactures. 

1st,  In  the  large  manufactories  of  mirrors  the  ornaments 
in  general  are  in  a  very  bad  taste  and  miserably  executed, 
because  the  carvers  are  very  ill  paid.  If  this  new  method 
be  adopted,  sculptors  would  pay  more  attention  to  their  first 
work :  they  would  mould  their  ornaments  in  plaster  or  in 
«ulphur,  then  take  a  multitude  of  copies  with  the  greatest 
facility,  and  these  ornaments  would  add  to  the  value  of  our 
furniture. 

2d,  Inlayers  would  make  much  more  elegant  works  by 
employing  pastes  of  different  coloured  woods,  which  might 
be  manageci  with  cjreater  ease  than  the  thin  pieces  of  co- 
loured boards  which  they  employ.    I  am  now  engaged  with 
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some  experiments  on  this  subject.  My  intention  is  to  make 
small  taolets  to  imitate, mosaic.    I  shall  communicate  the  * 
result  to  the  public  as  soon  as  my  experiments  are  teraii- 
nated. 


XLIV,  Evidence  of  the  precise  Date  of  the  Cow^Pock  in 

America. 


SIR^ 


To  Mr.  Tilloch. 


Jl  indino  that  the  honour  of  the  first  instances  of  the  vac- 
cine inoculation  in  America  is  not  bestowed  upon  the  gen* 
tleman  to  whom  it  is  due,  and  that  there  have  been  even 
some  little  cpn^radiction  and  mistakes  among  the  English 
practitioners  with  regard  to  which  of  them  first  introduced 
the  new  practice  into  that  country  by  furnishing  matter,  I 
trust  the  following  statement  of  facts  may  establish  the  his- 
torical truth  in  question. 

In  the  winter  of  the  year  1799  Dr.  John  Chichester,  iat 
practitioner  of  the  first  distinction  in  Charleston,  South 
Carolina,  and  to  whom  I  have  been  pupil,  received  vaccine 
matter  from  his  learned  friend  and  former  teacher  Dr.  Pear- 
son, accompanying  the  first  publications  written  on  the 
cow-pock  by  Dr.  Jenner  and  himself.  With  this  matter 
several  persons  were  inoculated,  but  the  disease  was  pro- 
duced in  one  case  only.  This  was  a  mulatto  boy  named 
Robert,  about  seven  or  eight  years  old,  the  property  of 
Thomas  Tunno,  esq.  merchant.  The  small-pox  matter  was 
subsequently  inserted,  in  the  most  careful  manner,  without 
effect.  It  was  some  time  after  the  occurrence  of  the  abovfe 
case,  before  those  which  have  been  published  as  the  first 
instances  in  America  really  happen^. 

It  may  be  proper  to  notice  that  my  late  worthy  master 
Dr.  Chichester  was  not  supported  by  tne  approbation  of  his 
«  brethren  in  his  introduction  of  the  vaccine  inoculation  in 
America,  notwithstanding  the  high  authorities  above  men- 
tioned who  first  proposed  it  to  the  public. 

I  remain,  sir,  your  humble  servant, 

Nath.  H.  Rhodes. 

• 

P.  S.  Since  my  arrival  in  London  I  have  seen  doctor 
Waterhouse's  latest  Treatise  on  the  Variola  Vaccina,  8vo. 
Cambridge  1802:  hence  I  am  enabled  to  fix  the  precise 
date  of  hisjirst  inoculation  from  his  own  words,  viz. : — "  I 
Qommenced  the  experiment  July  S,  ISOO,  on  my  own  chiU 
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flren,  *  four  of  whom,  with  three  of  my  domestics,  passed 
regularly  through  the  distemper;  and  they  soon  after  went 
into  the  licensed  small-pox  hospital  in  this  neighbourhood, 
and  all  seven  of  them  were  inoculated  by  Dr.  Aspinwall  with 
the  matter  of  the  small-pox,  without  the  least  trait  of  infec- 
tion." Page  5. 

The  error  concerning  the  inoculation  of  the  cow -pock  in 
America  would  not  have  happened  if  Dr.  Chichester's  ac- 
count had  not  failed  in  gettmg  to  Europe ;  nor  would  the 
first  introduction  have  been  imputed  to  the  Vaccine  Insti- 
tution, as  was  supposed  from  a  passage  in  Dr.  Lettsom's 
book  on  the  cow-pock,  viz.  '*  The  vaccine  matter  which 
first  succeeded  witn  professor  Waterhousc  was  transmitted 
from  England  in  a  bottle  with  a  glass  stopper*.'*  Page  24, 

London, 
July  14,  1803. 


XLV.  Account  of  the  Life  and  Labours  of  the  late  Mr. 
Ramsden,  in  a  Letter  from  Professor  riAzzi,  of  Pa^ 
lermo,  to  M\  Db  LALANDEf. 

W  HEN  I  had  the  pleasure  of  seeing  you  lately  at  London, 
you  admired,  as  I  did,  the  genius  and  works  of  tlie  cele- 
brated Ramsden,  which  has  induced  me  to  address  to  you 
such  circumstances  as  I  have  been  able  to  collect  respecting 
the  life  and  labours  of  this  incomparable  artist.  No  one  has 
contributed  more  to  the  progress  of  astronomy  than  you  have 
done  by  your  zeal,  and  by  your  works  on  the  principles  and 
calculations  of  that  science ;  and  Mr.  Ramsden  is  certainly 
the  first  for  inventing  and  constructing  instruments :  but  as 
he  is  not  so  well  known  in  France,  perhaps,  as  he  deserves 
to  be,  my  letter  may  serve  to  give  your  countrymen  a  just 
idea  of  his  merit. 

Josse  Ramsden  was  bom  at  Halifa^r,  in  Yorkshire,  on 
the  6th  of  October  1730.  At  an  early  period  he  conceived 
a  strong  desire  of  devoting  himself  to  literature,  and  espe- 
cially to  history  and  antiquities:  the  mathematics  and  che- 
mistry engaged  his  attention  also  in  their  turn:  but  his 
father  was  anxious  that  he  should  pursue  some  occupation 
which  might  be  useful  to  him;  and  as  he  was  a  clothier, 
young  Ramsden  applied  to  the  same  employment  till  he  had 

**  This  mode  of  trdDsmining  matter  was  peculiar  for  a  time  to  the 
Vaccine  Institution,  now  at  Nt>.  44,  Broail-streer,  Golden- square. 
t  From  the  Jowrnal  ties  S^avans^  Nov.  17SS. 
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attained  to  the  age  of  twenty-one.  He  then  went  to  Lon- 
don^ to  seek  for  some  occupation  more  suited  to  his  genius* 
Besides  other  things,  he  appUed  to  engraving  under  Bur* 
ton  * :  and  a  fortunate  circumstance  conductea  him  to  that 
object  for  which  nature  seemed  to  have  destined  him,  which 
was  to  be  the  reviver  and  father  of  the  instrumental  part  of 
astronomy.  Mathematical  instruments  were  often  brought 
to  him  to  be  engraven :  the  more  he  examined  them  the 
more  be  was  sensible  of  their  defects,  and  a  secret  instinct 
made  him  desirous  of  constructing  better  ones.  He  there^ 
fore  resolved  to  make  an  attempt  m  this  line :  he  soon  ac» 
quired  the  use  of  the  file,  and  made  himself  acquainted 
with  the  method  of  turning  brass,  and  even  of  grinding 
glasses.  In  the  year  J  763  he  constructed  instruments  for 
Sisson,  Dollond,  Naime,  Adams,  and  other  mathematical 
instrument  makers.  He  then  established  a  shop  on  his 
own  account,  in  the  Hay-market,  about  the  year  1768; 
irom  which  he  removed  to  Piccadilly  in  1 773.  Having  form* 
ed  a  design  of  examining  all  the  astronomical  instruments^ 
he  resolved  to  correct  those  which  being  founded  on  good 
principles  were  defective  only  in  the  construction,  and  to 
set  aside  those  which  were  wrong  in  both  these  respects. 

Hadley's  sextant,  which  is  so  much  employed  in  the 
British  navy,  appeared  to  him  one  of  the  most  useful,  but 
it  was  then  very  imperfect;  the  essential  parts  were  not  of 
sufficient  strength;  the  centre  was  subject  to  too  much 
friction ;  and  the  index  could  be  moved  several  minutes 
without  any  change  bemg  produced  in  the  position  of  the 
mirror;  the  divisions  in  general  were  very  coarse;  and  Mr. 
Ramsden  found  that  the  abbe  de  la  Caille  was  right,  when  he 
estimated  at  five  minutes  the  error  which  might  take  place 
in  the  observed  distances  of  the  moon  and  stars,  and  which 

*  Mr.  Burton  was  a  thermometer  and  barometer  maker,  and  divider 
of  instruments.  Instruments  at  this  period  were  divided  by  means  of  a 
plate  applied  to  them,  and  the  divisions  were  in  this  manner  marked  off. 
Mr.  Burton  was  one  of  the  best  workmen  of  his  time,  and  worked  for 
Short,  Birdy  and  other  eminent  artists.  Mr.  Ramsden  bound  himself  ap* 
prentice  to  Mr.  Burton  for  four  years ;  and  after  his  time  was  expired 
entered  into  partnership  with  Mr.  Fairbone,  who  lived  aftci  wards  in 
New-street,  Shoe>lane.  This  panncrship,  however,  did  nor  long  con- 
tinue. Mr.  Ramsden  opened  a  shop  on  his  own  account  in  the  Strand^ 
and,  having  married  miss  Dollond,  became  possessed  of  a  p^rt  of  Mr. 
I>ollond*s  patent  for  achromatic  telescopes.  Mr.  Ra.psden  in  the  course 
of  a  few  years  removed  to  the  Hay-market,  and  then  to  Piccadilly,  where 
he  died  in  the  year  i8oo.  Mr.  Ramsden  had  seven  children ;  but  none 
of  them  are  now  alive,  except  one  son,  captain  John  Ramsden  of  the 
East  India  company's  service,  and  late  commander  of  the  ]>orchester.— 
Editor. 
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might  occasion  in  the  longitude  an  error  of  fifty  iiautical 
leagues.  Mr.  Ramsden  therefore  changed  the  construction 
in  regard  to  the  centre^  and  made  these  instruments  so  cor- 
rect as  to  give  never  more  than  half  a  minute  of  uncertainty* 
At  present  he  warrants  sextants  of  fifteen  inches  radius 
to  within  six  seconds.  Since  the  time  when  he  improved 
these  instruments  he  has  constructed  983 ;  and  several  of 
them  having  been  carried  to  India  and  America,  tlie  error 
has  been  found  to  correspond  with  what  he  determined  it  to 
be  before  their  departure.  He  has  since  made  sextants  from 
fifteen  inches  to  an  inch  and  a  half  radius,  and  in  the  latter 
the  minutes  can  be  clearly  distin^ished;  but  in  general  he 
prefers  those  of  ten  inches,  as  being  easier  managed  and 
susceptible  of  the  same  exactness. 

The  invention  of  a  dividing  machine  having  now  become 
necessary,  he  employed  himself  in  constructing  one,  which 
h^  did  with  the  greatest  success.  The  dividing  machines 
before  used  were  far  from  being  exact.  Graham  and  Bird 
employed  beam  compasses.  The  latter  kept  his  method 
a  secret  till  it  was  purchased  from  him  by  the  board  of  Ion- 

fitude,  in  order  to  oe  published.  Mr.  Ramsden  had  already 
iscovered  a  method  of  his  own,  which  in  exactness  sur- 
passed that  of  Bird.  For  large  works  he  still  uses  the 
oeam  compasses ;  but  as  it  is  necessary  in  the  greater  num- 
ber of  common  instruments  to  save  time,  he  has  employed 
himself  for  ten  years  in  improving  his  dividing  machme,  in 
which  ease  and  expedition  are  united.  You  have  seen  that 
admirable  machine  with  which  a  sextant  could  be  divided  in 
the  course  of  twenty  minutes,  and  which  is  sufficient  to  give 
an  idea  of  the  inventive  genius  and  superior  talents  of  Mr» 
Ramsden.  It  was  your  friend  Dr.  Shepherd  who  made  this 
excellent  machine  known  to  the  board  of  longitude,  who 
gave  the  inventor  a  premium  of  600I.  sterling,  and  caused 
an  engraving  to  be  made  of  it  in  1 777  :  but  the  edition  was 
accidentally  Dumed,  and  you  are  rieht  in  wishing  to  cause  it 
to  be  engraved  at  Paris.  The  machine  is  still  in  the  hands 
of  Mr.  Ramsden,  and  he  has  undertaken  to  divide  sextants 
for  three  shillings.  The  board  of  longitude  has  often  given 
greater  premiums  for  objects  of  less  utility ;  but  the  greatest 
men  do  not  always  obtain  the  greatest  rewards.  Newton, 
indeed,  got  a  place  in  the  mint ;  but  he  was  not  indebted 
for  it  to  his  merit  alone. 

Mr.  Ramsden  has  constructed  an  instrument  also  for  di- 
viding straight  lines,  a  description  of  which  has  been  printed ; 
and  I  am  sorry  that  you  have  no  longer  at  Paris  that  invented 
by  M.  Megnie^  in  order  that  they  might  be  compared. 
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While  Mr.  Ramsden  was  employed  on  his  dividing  ma* 
chine^  he  improved  at  the  same  time  other  instruments. 
The  theodolite  before  consisted  merely  of  a  telescope,  turn- 
ing on  a  circle  divided  at  every  three  minutes,  by  means  of 
a  vernier ;  but  in  the  hands  of  Mr.  Ramsden  it  has  become 
a  new  and  perfect  instrument,  which  serves  for  measuring 
heights  and  distances  as  well  as  for  taking  angles.  I  saw 
in  his  possession  the  largest  and  most  wonderfuiof  all  theo* 
dolites,  employed  by  general  Roy  for  measuring  the  triangles 
which  at  present  join  those  of  France,  and  by  which  there 
tannot  be  an  error  of  a  second,  though  it  is  only  eighteen 
mches  radius.  It  is  furnished  with  two  telescopes,  which 
each  turn  on  a  horizontal  axis,  and  by  which  the  angles  be* 
tween  objects  more  or  less  elevated  are  reduced  to  the  ho- 
rizon, and  measured.  General  Roy  has  lately  measured  the 
angle  between  the  pole  star  and  the  sides  of  his  triangles,  in 
order  to  have  the  convergency  of  the  meridians  such  as  it  is 
in  our  oblate  spheroid.  These  operations  have  already  shown 
that  t^ie  difference  between  the  meridians  of  the  observatories 
of  Paris  and  Greenwich  is  9'  ^Ql'. 

The  barometer  destined  for  measuring  the  heights  of 
mountains  has  been  much  improved  by  Mr.  Ramsden.  His 
method  of  marking  at  the  bottom  the  line  of  the  level,  and 
of  looking  at  the  top  to  the  contact  of  the  index  with  the 
summit  of  the  mercury,  renders  it  possible  to  distin^isb 
the  hundredth  part  of  a  line,  and  to  measure  heights  within 
a  foot.  He  showed  M.  de  Luc  that  it  is  the  summit  of  the 
column,  and  not  the  part  which  touches  the  glass,  that 
ought  to  be  observed ;  and  he  caused  to  be  engraved  a  table,  • 
which  accompanies  his  barometers,  and  which,  without  cal- 
culation, gives  the  heights  of  places  according  to  the  height 
of  the  barometer,  and  even  for  different  degrees  of  heat.  He 
has  simplified  also,  in  the  most  ingenious  manner,  the  ap- 
paratus for  carrying  and  supporting  this  portable  barometer. 

Various  other  philosophical  machines  have  been  made  by 
Mr.  Ramsden,  and  always  with  new  improvements  :  such 
as  an  electric  machine ;  a  manometer  for  measuring  the 
density  of  the  air ;  an  instrument  for  measuring  inaccessible 
distances,  and  which  renders  it  unnecessary  to  measure  a 
base ;  assaying  balances  which  turn  with  a  ten-thousandth 
part  of  the  weight ;  levels  exceedingly  sensible  ;  the  optic 
rectangle,  prismatic  eye-glasses  where  much  fewer  rays  are 
lost  than  by  the  reflection  of  an  inclined  mirror,  when  it  is 
necessary  to  look  on  one  side  5  the  dynameter,  with  which 
he  measures  the  masniifying  power  of  a  telescope,  by  apply- 
ing before  the  eye-glass  a  small  scale  divided  into  hundredtos 
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of  a  line  to  measure  the  pencil  or  image  of  the  object-glass. 
This  was  the  original  invention^  but  it  was  afterwards  much 
improved. 

The  pyrometer^  destined  to  measure  the  dilatation  of  bodies 
by  heat^  afforded  exercise  also  for  the  talents  of  Mr.  Rams- 
den  ;  and  with  the  happiest  success^  as  may  be  seen  in  the 
Philqsophical  Transactions  for  1785.  Mr.  Ramsden^  on 
examinmg  the  pyrometer  then  in  use,  had  observed  the  ra- 
dical defect  of  that  instrument,  in  which  the  bodies  subjected 
to  experiment  were  not  sufficiently  separated.  But  with  his 
microscopic  pyrometer  he  found  means  to  compare  the  na- 
tural state  of  a  body  with  the  same  body  exposed  to  any  der 
gree  of  heat  or  of  cold,  and  by  a  micrometer  adapted  to  the 
microscope  he  measured  these  variations  with  an  exactness 
before  unknown,  and  which  furnished  the  measurement  of 
a  base  with  a  precision  ten  times  greater  than  in  any  of  those 
ever  before  measured.  On  this  occasion,  as  on  all  others, 
Mr.  Ramsden  showed  a  natural  sagacity  in  discovering  the 
essential  faults  of  every  instrument,  and  in  inventing  the 
most  simple  and  most  exact  methods  of  correcting  them. 

Optics  are  no  less  indebted  to  him.  He  found  means  to 
correct  the  aberration  of  sphericity  and  refrangibility  in  com- 
pound eye-glasses  applied  to  all  astronomical  instruments, 
and  in  a  new  and  perfect  manner.  Opticians  had  imagined 
that  this  could  be  accomplished  by  making  the  image  of  the 
object-glass  fall  between  the  two  eye-glasses ;  which  was 
attended  with  this  great  inconvenience,  that  the  eye-glass 
could  not  be  touched  without  deranging  the  line  of  colhma- 
tion,  and  the  value  of  the  parts  of  the  micrometer.  To  re- 
medy this  inconvenience  Mr.  Ramsden  set  out  from  a  very 
simple  experiment,  namely,  that  the  edges  of  an  image  ob- 
served through  a  prism  are  less  coloured  according  as  the 
image  is  nearer  the  prism ;  and,  in  consequence  of  this  truth, 
he  sought  for  the  means  of  placing  the  two  eye-glasses  be- 
tween the  image  of  the  object-glass  and  the  eye,  without 
fiuling  to  correct  the  two  aberrations,  which  he  did  by 
changing  the  radii  of  tlie  curves,  and  placing  the  glasses  in  a 
manner  altogether  different  from  that  commonly  employed. 

He  invented  also  a  reflecting  object-glass  micrometer,  a 
description  of  which  may  be  seen  in  the  Transactions  of  the 
Royal  Society  of  London  for  1779.  In  his  paper  on  this 
eubiect  he  points  out  the  defects  and  inconveniehaes  of  that 
of  Bouguer,  first  invented  in  1748,  in  which  the  different 
positions  of  the  eye,  in  regard  to  the  pencil  of  light,  cause 
the  two  images  to  appear  sometimes  to  touch  each  other, 
sometimes  to  be  separated,  and  sometimes  alternately  by  a 
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and  these  1 1 24  parts  contain  then,  as  I  found  bv  exact 
analysis,  106*8  of  oxygen,  79  of  carbonic  add,  ana  938*2 
of  azotic  gas,  niixea  with  other  unknown  gaseous  sub- 
stances. The  crocodile  then  in  one  hour  and  three  quarters 
produces  64  parts  of  carbonic  acid,  and  absorbs  167*9  of 
oxygen ;  but  as  46  parts  are  found  in  the  64  pans  of  carbonic 
acid,  it  appropriates  to  itself  only  121  parts  of  oxygen ; 
which  is  very  little,  considering  the  colour  of  its  blood.  It 
produces  227  parts  of  azote,  or  other  gaseous  substances^  on 
which  the  acidifiable  bases  exercise  no  action. 

I  made  these  experiments  in  the  town  of  Munpox  with 
lime  water  and  nitrous  gas  prepared  with  great  care.  The 
crocodile  is  so  sensible  to  carbonic  acid  gas  and  to  its  own 
exhalations,  that  it  dies  when  put  into  air  corrupted  by  one 
of  its  own  species.  It  however  can  live  two  or  three  hours 
without  breathing  at  all.  I  made  these  experiments  on  cro- 
codiles seven  or  eight  inches  in  length :  notwithstanding 
this  smallness  of  size,  they  are  capable  of  cutting  off  a  finger 
with  their  teeth,  and  they  have  the  courage  to  attack  a  dog. 
These  experiments  are  troublesome,  and  require  great  cir- 
cumspection. We  have  made  very  minute  descriptions  of 
the  caiman  or  crocodile  of  South  America ;  but  as  the  de- 
scriptions of  that  of  Egypt  which  I  saw  before  my  depar- 
ture from  Europe  were  not  equally  circumstantial,  I  cannot 
venture  to  determine  whether  they  are  of  the  same  species. 
The  Institute  of  Egypt  must  undoubtedly  have  obtained  de- 
tails which  will  remove  all  doubt  in  regard  to  this  point. 
This  much  however  is  certain,  that  there  are  three  different 
species  of  crocodile  in  the  tropical  regions  of  the  new  con- 
Iment,  to  which  the  inhabitants  give  the  names  of  bavHf 
caiman^  and  crocodile.  No  naturalist  has  yet  sufficiently 
distinguished  these  species.  These  monsters,  as  at  New 
Barcelona,  are  sometimes  of  so  peaceable  a  nature  that  peo- 
ple bathe  before  them ;  and  sometimes,  as  at  New  Guiana, 
they  are  so  mischievous  and  ferocious,  that  during  the  time 
we  were  there  they  devoured  an  Indian  on  the  quay  in  the 
middle  of  the  street.  At  Oratuen  we  saw  an  Indian  girl, 
eighteen  years  of  age,  whom  a  crocodile  seized  by  the  arm. 
She  had  the  courage  to  put  her  other  hand  into  her  pocket 
to  pull  out  her  knife,  with  which  she  gave  the  monster  so 
many  wounds  in  the  eyes  that  he  let  her  go,  but  cut  off  the 
arm  near  the  shoulder.  This  girl's  presence  of  mind  was  as 
astonishing  as  the  skill  displayed  by  the  Indians  in  speedily 
curing  so  dangerous  a  wound :  one  might  have  said  that  the 
arm  was  amputated  and  dressed  at  Pans. 

Near  Santa-Fe  there  are  found  in  the  Campo  de  Gigantc, 
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much  further  improved  by  Ramsden-  He  first  suppressed 
the  endless  screw,  which  by  pressing  on  the  centre  destroyed 
its  precision.  He  placed  trie  centre  of  gravity  on  the  centre 
of  the  base,  and  caused  all  the  movements  to  take  place  in 
every  direction.  He  pointed  out  the  means  of  rectifying  the 
instrument  in  all  its  parts ;  and  he  apphed  to  it  a  very  ioj^e- 
nious  small  machine  for  measuring  or  correcting  the  efllect 
of  refraction.  This  invention  is  much  anterior  to  that  given 
by  Mr.  Dollond  in  the  Philosophical  Transactions.  Mr. 
Bamsden  had  a  patent  for  this  kind  of  equatorial.  The  ho« 
nourabie  Stewart  Mackenzie,  brother  of  the  earl  of  Bute^ 
the  friend  and  patron  of  Mr.  Ramsden,  wrote  a  description 
of  this  machine,  which  has  been  printed.  But  Mr.  Ramsden 
does  not  always  strictly  adhere  to  the  description  :  his  in- 
ventive genius  rarely  allows  him  to  construct  the  same  in* 
stniment  many  times  in  the  same  manner ;  and  it  often 
happens  that  he  breaks  to  pieces  instruments  which  have 
cost  a  great  deal  of  labour,  if  they  are  not  as  correct  as  he 
wishes. 

The  largest  equatorial  instrument  ever  constructed  is  that 
destined  for  Sir  George  Shuckbui^h,  on  which  Mr.  Rams- 
den has  been  employed  for  nine  years.  The  circle  of  inclina- 
tion  is  four  feet  in  diameter,  so  that  observations  can  be  made 
nearly  within  a  second.  The  telescope  is  placed  between  six 
pillars,  which  form  the  axis  of  the  machine ;  and  the  whole 
turns  around  two  pivots  resting  on  supporters  of  mason* 
work. 

The  transit  instrument  is  employed  in  all  the  large  ob- 
servatories of  Europe ;  but  Mr.  Ramsden  has  added  to  it 
several  improvements.  He  invented  a  method  of  illumina- 
ting the  wires,  by  making  the  light  pass  along  the  axis  of 
the  machine.  The  reflector  is  placed  m  the  inside,  and  ob- 
liquely in  the  middle.  He  did  not  lessen  the  aperture  of  the 
object-glass :  and  as  the  light  passes  through  a  coloured 
pnsm,  which  may  be  moved  at  pleasure,  the  light  may  be 
mcreased  or  diminished.  For  adjusting  this  essential  instru- 
ment, Mr.  Ramsden  invented  a  method  which  supersedes 
the  use  of  a  spirit-of-wine  level,  on  which  he  sets  no 
value,  because  it  does  not  give  that  exactness  which  it  is 
always  his  aim  to  obtain.  He  suspends  a  thread  ancf 
plummet  .before  the  telescope  placed  vertically  :  this  thread 
passes  over  two  points,  which  are  marked  on  two  pieces  fixed 
one  above  and  the  other  below  the  telescope,  and  one  of 
which  has  a  small  motion.  The  thread  is  absolutely  de- 
tached from  the  telescope ;  and  when  it  corresponds  on  the 
same  points  in  the  two  different  situations  of  the  telescope, 
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the  observer  is  certain  that  the  axis  is  horizontal,  as  yon 
have  remarked  in  your  Astronomy.  What  is  newer  and 
more  ingenious  in  Mr.  Ramsden's  method  is,  that  the  thread 
and  plummet  sometimes  pass  over  the  images  only  of  the 
points  which  are  formed  in  the  focus  of  a  lens,  because  he 
18  sometimes  obliged  to  remove  the  thread  to  a  considerable 
distance  from  the  instrument  and  from  the  points ;  but  the 
exactness  is  not  lessened,  and  there  is  no  parallax. 

Ramsden*s  meridian  telescopes,  such  as  those  at  Blen* 
beim,  at  Manheim,  at  Dublin,  and  such  as  those  made 
for  the  observatories  of  Paris  and  Gotha,  are  also  remarkable 
for  the  excellence  of  tlie  object-glasses*  Mr.  Usher,  in  a 
letter  from  Dublin,  says  that  he  can  see  in  the  open  day 
stars  of  the  fourth  magnitude,  and  those  of  the  third  very 
near  their  conjunction  with  the  sunt  These  telescopes  are 
eight  feet  in  length.  I  had  the  satisfaction  to  obtain  one 
ot  five  feet  for  my  observatory  of  Palermo ;  but  it  is  so  good, 
and  the  sky  is  so  serene,  that  I  hope  to  have  the  same  ad-* 
vantage  in  my  obser\'ations. 

The  mural  quadrant  is  the  most  important  of  all  the  astro- 
nomical instruments,  and  Mr.  Ramsden  has  distinguished 
himself  here  also  by  the  exactness  of  his  divisions :  he 
places  the  thread  and  plummet  behind  the  instrument,  in 
order  that  it  may  not  be  necessary  to  remove  it  when  obser- 
vations are  made  near  the  zenith.  His  method  of  illuminate 
ing  the  object-glass  and  at  the  same  time  the  divisions,  and 
of  suspending  the  telescope,  is  also  new,  and  consequently 
mdre  perfect.  In  those  of  eight  feet  which  he  made  for 
the  observatories  of  Padua  and  Vilna,  and  which  Dr.  Mas* 
kelyne  examined,  the  greatest  error  docs  not  exceed  two 
seconds  and  a  half.  One  for  Milan  is  in  a  great  state  of  for- 
wardness, and  is  of  ^he  same  size. 

The  mural  quadrant  of  the  duke  of  Marlborough  at  Blen- 
heim,  which  is  six  feet,  is  one  of  the  instruments  which 
you  and  I  admired.  It  is  fixed  to  four  pillars  which  turn 
on  two  pivots,  so  that  the  instrument  may  be  placed  north 
and  south  in  a  minute.  This  instrument  is  as  beautiful  as 
perfect,  and  no  one  deserves  more  to  possess  it  than  his 
^race  the  duke  of  Marlbprough  :  professed  astronomers  arc 
not  more  zealous,  assiduous,  or  correct.  It  was  for  this 
noble  instrument  that  Mr.  Ramsden  invented  a  method  of 
rectifying  the  arc  of  90  degrees,  respecting  which  an  able 
astronomer  had  started  some  difficulties ;  butVith  a  hori- 
zontal thread,  and  a  thread  and  plummet  forming  a  kind  of 
cross  which  docs  not  touch  the  quadrant,  he  showed  him 
that  there  was  not  a  second  of  error  in  90  degrees }  and  that 
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the  dUTerence  arose  from  a  mural  quadrant  of  Bird^  ^vhert 
the  arc  of  QOdegrees  contained  several  seconds  too  muchiaad 
which  had  not  oeen  veriiied  by  so  exact  a  method  as  his. 

But  the  quadrant  is  not  the  instrument  which  Mr.  Rams* 
den  values  most.  It  is  the  whole  circle;  and  he  has  proved 
that  to  attain  to  the  utmost  degree  of  precision  qf  which 
observation  is  susceptible^  we  must  renou'jce  the  quadrant 
entirely.  His  principal  reasons  are^  1st,  The  least  variation 
in  the  centre  is- perceived  by  the  two  points  diauietrically  op- 
posite, sd^  As  the  circle  is  turned  the  plane  is  always  ri- 
gorously exact ;  which  cannot  possibly  be  the  case  in  the 
auadrant.  3d,  Two  measurements  can  always  be  had  of 
le  same  arc;  which  serves  for  verifying  the  accuracy  of  the 
observation.  4th,  The  first  point  of  the  division  can  be 
verified  every  day  with  the  greatest  case.  5th,  The  dilata- 
tion of  the  metal  is  uniform,  and  can  produce  no  error.  6th, 
This  instrument  is  a  meridian  telescope  as  well  as  a  mural. 
7th,  It  becomes  a  moveable  azimuth  circle  by  adding  a 
horizontal  circle  below  the  axis,  and  then  gives  the  refrac- 
tions independently  of  the  measure  of  time.  You  there- 
fore approved  the  resolution  I  had  formed  of  confining  my- 
eelf  to  this  instrument,  and  of  not  quitting  London  till  I 
could  carry  with  me  a  circle  of  five  feet,  which  Mr.  liams- 
den  was  constructing  for  the  observatory  of  Palermo :  as 
#oon  as  mine  is  finislied  he  promises  to  put  in  hand  that 
destined  for  Paris.  He  then  hopes  to  finish  that  for  Dublin^ 
which  is  twelve  feet,  and  whtch  you  saw  in  an  advanced 
state ;  but  a  circle  of  7  or  8  feet  is  sufficient  to  give  preci- 
sion within  half  a  second,  as  in  the  zenith  sector,  which  is 
employed  for  the  most  rigorous  observations  in  regard  to 
the  figure  of  the  earth. 

You  remarked  with  the  greatest  satisfaction  the  ingenious 
manner  in  which  the  axis  is  supported,  that  it  may  have  no 
friction  on  the  pivots,  and  especially  Mr.  Ramsden'^i  new 
invention  for  rendering  the  axis  perfectly  horizontal,  by 
means  of  a  thread  and  plummet,  which  is  however  with- 
out the  machuie ;  and  you  had  the  pleasure  of  seeing  that 
inventive  genius  exercise  his  talents  on  this  new  problem, 
and  solve  it  in  the  completest  manner.  As  his  talents  have 
been  exercised  in  a  wide  field,  he  has  collected  in  his  shops 
workmen  in  all  professions  which  relate  to  the  construction 
of  mathematical  and  philosophical  instruments,  that  he 
might  have  every  thing  made  under  his  own  inspection. 
The  same  workman  is  always  confined  to  the  same  branch, 
and  by  these  means  acquires  the  utmost  degree  of  correct- 
ness.   But  notwithstanding  this  perfection^  which  ought  to 
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enable  Mr.  Ramsden  to  make  a  fortune^  he  sells  his  instru^ 
ments  cheaper  than  any  other  artist  in  the  same  line  at 
London  :  the  difference  is  sometimes  a  third.  Though  he 
has  nearly  60  workmen  in  his  employment  he  is  not  able 
to  execute  all  the  orders  which  he  has  received  from  every 
part  of  the  world,  and  you  yourself  have  experienced  how 
difficult  it  is  to  obtain  instruments  from  him. 

No  person  can  be  more  reasonable,  more  attentive  to 
business,  or  more  indifferent  for  pleasure  or  for  riches  than 
Mr.  Ramsden :  he  is  exceedingly  frugal  in  his  manner  of 
life;  and,  unless  provoked,  no  one  can  be  more  polite, 
milder,  or  more  complaisant.  I  hope,  sir,  you  will  pub- 
lish with  pleasure  this  tribute  of  my  gratitude  to  a  man  of 
uncommon  talents,  whom  you  esteem  as  much  as  I  do, 
and  who,  in  his  turn,  has  conceived  for  you  a  real  attach- 
ment. 


XLVI .  Some  Details  respecting  the  Voyage  of  the  two  French 
Corvettes  J  he  GeographeanaLeNaturaliste,  sent  out  under 
the  Command  of  CaptainBAVDivfor  the  Purpose  of  makr 
ing  Discoveries, 

±  HESE  two  corvettes  sailed  from  the  north-west  port  of 
the  Isle  of  France  on  the  25th  of  April  1801,  and  on  the 
27th  of  May  discovered  the  land  of  New  Holland  in  lat. 
34**  36^,  long.  1 1 1?  44' :  the  land  they  saw  was  that  called 
Leeuwin's  Land,  which  forms  the  south-west  extremity  of 
New  Holland,  and  which  the  charts  indicate  as  little  known. 

Preparations  were  then  made  for  exploring  the  country 
and  the  two  corvettes  were  employed  in  this  service  from 
the  27th  of  May  to  the  14th  of  June.  As  these  were  the 
first  geographical  operations  made  on  board  these  vessels, 
it  appears  that  they  are  not  very  correct ;  and  captain  Bau- 
din  has  sent  home  no  account  of  them,  nor  any  of  the 
charts  which  he  caused  to  be  constructed.  He  announces 
that  on  his  return  from  Port  Jackson  he  proposes  to  revist 
Leeuwin's  Land,  and  to  repeat  the  operations  undertaken, 
in  order  to  construct  a  chart  of  Bai  du  Geographe,  which 
he  found  in  that  part. 

Among  the  charts  brought  home  by  the  Naturaliste  is 
one  of  tlie  same  coast  of  Leeuwin's  Land,  executed  on  board 
the  Naturaliste  by  C.  Faure :  it  contains  an  extent  of  coast 
from  lat.  34°  23'  to  32**  13',  but  coarsely  delineated  and 
without  any  details* 

After 
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After  these  operations  the  two  corvettes  were  separated, 
and  did  not  again  meet  till  they  arrived  at  tlie  Island  of 
Timor;  but  both  of  them  sailed  along  the  coast  of  the 
Land  of  Endracht^  which  lies  to  the  north  of  Leeuwin's 
Land. 

Captain  Baudin  entered  the  Bay  of  Seals  on  the  27th  of 
June,  and  remained  there  till  the  13th  of  July.  HereBer- 
nier,  the  astronomer,  made  some  observations,  which  fix  the 
longitude  of  the  northern  point  of  Barren  Island  at  109° 
13'  46".  The  course  of  the  Geographe  in  this  bay  and  on 
the  coast  to  the  north  of  it  is  traced  out  on  a  chart  con* 
structed  by  C.  Boulanger,  one  of  the  engineers  belonging 
to  the  expedition.  This  cliart,  however,  is  only  a  copy  of 
a  Dutch  chart  given  to  captain  Baudin  before  his  departure^ 
and  which  C.  Boulanger  corrected  by  the  results  of  astrono- 
mical observations.  '* 

Captain  Baudin  observes  in  his  memoir,  that  his  first 
operations  in  regard  to  this  coast,  and  that  of  De  Witt's 
and  of  Leeuwin's  Land,  were  not  satisfactory ;  and  he  pur- 

Eoses  to  repeat  them  on  his  return  from  Port  Jackson.  He- 
as  therefore  sent  home  none  of  the  charts  of  the  early  part 
of  his  voyage  along  these  coasts.  Among  the  charts  which 
the  NaturaTiste  has  brought  home  there  is  only  one  small 
chart  of  a  part  of  the  coast  of  New  Holland,  where  the 
Geographe  landed ;  and  which  is  supposed  to  be  on  the 
coast  of  De  Witt's  Land,  or  of  the  north-west.  This 
chart,  constructed  by  Rousard,  an  officer  of  the  marine  en- 
.gineers,  is  merely  a  sketch  taken  at  sight,  and  may  give 
some  idea  of  the  observations  made  on  board  the  Geographe ; 
though,  as  captain  Baudin  announces,  it  contains  only  frag- 
ments of  the  coasts.  He  says  he  transmitted  to  the  minister 
of  the  marine,  in  a  letter  dated  Timor,  October  6,  1801^ 
<«ome  details  respecting  his  navigation  on  the  western  coasts 
of  New  Holland  from  Leeuwin's  Land,  and  that  he  then 
announced  that  they  were  by  no  means  satisfactory.  He 
arrived  at  Timor,  and  entered  Coupang  Bay  on  the  22d  of 
Auffust  1601. 

Ihe  Naturalist  e  being  separated  from  the  Geographe  on 
the  coast  of  Leeuwin's  Land  proceedecl  to  the  Island  of 
Rottenest,  which  had  been  agreed  on  as  the  first  place  of 
rendezvous  in  case  of  separation.  The  captain  explored  that 
island  as  well  as  another  in  the  neighbourhood,  and  which 
is  not  marked  in  the  charts  :  he  called  it  Isle-aux-Ours.  He 
examined  at  the  same  time  Swan's  River,  on  the  coast  of 
New  Holland,  opposite  to  the  Isle  of  Rottenest :  some  boats 
were  ordered  to  proceed  up  that  river  as  far  as  they  possibly 
^ould  without  danger  j  and  a  chart  of  it  was  constructed, 
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some  experiments  on  this  subject.  My  intention  is  to  make 
small  tablets  to  imitate, mosaic.    I  shall  communicate  the  * 
jresult  to  the  public  as  soon  as  my  experiments  are  termi- 
nated. 


XLIV,  Evidence  of  the  precise  Date  of  the  Cow-^Pock  in 

America. 

To  Mr.  Tilloch. 

SIR, 

S:  iNDiNO  that  the  honour  of  the  first  instances  of  the  vac- 
cine inoculation  in  America  is  not  bestowed  upon  the  gen* 
tieman  to  whom  it  is  due,  and  that  there  have  been  even 
some  little  contradiction  and  mistakes  among  the  English 
practitioners  with  regard  to  which  of  them  first  introduced 
the  new  practice  into  that  country  by  furnishing  matter,  I 
trust  the  following  statement  of  tacts  may  establish  the  his- 
torical truth  in  question. 

In  the  winter  of  the  year  1799  Dr.  John  Chichester,  k 
practitioner  of  the  first  distinction  in  Charleston,  South 
Carolina,  and  to  whom  I  have  been  pupil,  received  vaccine 
matter  from  his  learned  friend  and  former  teacher  Dr.  Pear- 
son, accompanying  the  first  publications  written  on  the 
cow-pock  by  Dr.  Jenner  and  himself.  With  this  matter 
several  persons  were  inoculated,  but  the  disease  was  pro- 
duced in  one  case  only.  This  was  a  mulatto  boy  named 
Robert,  about  seven  or  eight  years  old,  the  property  of 
Thomas  Tunno,  esq.  merchant.  The  small-pox  matter  was 
subsequently  inserted,  in  the  most  careful  manner,  without 
effect.  It  was  some  time  after  the  occurrence  of  the  abovfe 
case,  before  those  which  have  been  published  as  the  first 
instances  in  America  really  happened. 

It  may  be  proper  to  notice  that  my  late  worthy  master 
Dr.  Chichester  was  not  supported  by  tne  approbation  of  his 
brethren  in  his  introduction  of  the  vaccine  inoculation  in 
America,  notwithstanding  the  high  authorities  above  men- 
tioned who  first  proposed  it  to  the  public. 

I  remain,  sir,  your  humble  servant,       ' 

Nath.  H.  Rhodes. 

« 

P.  S.  Since  my  arrival  in  London  I  have  seen  doctor 
Waterhouse's  latest  Treatise  on  the  Variola  Vaccina,  8vo. 
Cambrid^  1802:  hence  I  am  enabled  to  fix  the  precise 
date  of  hisjirst  inoculation  from  his  own  words,  viz. : — "  I 
Qommenced  the  experiment  July  8j  1800^  on  my  own  chil- 
dren. 


life  andLahoms  offhe  late  Mr.  Hamsd^.        i^ 

dren,' four  of  whom,  with  three  of  my  domestics^  passed 
iregularly  through  the  distemper;  and  they  soon  after  went 
into  the  licensed  small-pox  hospital  in  this  neighbourhood, 
and  all  seven  of  them  were  inoculated  by  Dr.  Aspinwall  with 
the  matter  of  the  small-pox,  without  the  least  trait  of  infec- 
tion." Page  5. 

The  error  concerning  the  inoculation  of  the  cow -pock  in 
America  would  not  have  happened  if  Dr.  Chichester's  ac- 
count had  not  failed  in  getting  to  Europe ;  nor  would  the 
first  introduction  have  been  imputed  to  the  Vaccine  Insti- 
tution, as  was  supposed  from  a  passage  in  Dr.  Lettsom's 
book  on  the  cow-pock,  viz.  '^  The  vaccine  matter  which 
first  succeeded  with  professor  Waterhouse  was  transmitted 
from  England  in  a  bottle  with  a  glass  stopper*."  Page  24. 

London, 
July  »4,  1803. 


XLV.  Account  of  the  Life  and  Lahours  of  the  late  Mr. 
Ramsden,  in  a  Letter  from  Professor  FiAzzij  of  Pa- 
lenno,  to  M.  De  LALANDEf. 

W  HEN  I  had  the  pleasure  of  seeing  you  lately  at  London^ 
you  admired^  as  I  did,  the  genius  and  works  of  tlie  cele- 
brated Ramsden,  which  has  mduced  me  to  address  to  you 
such  circumstances  as  I  have  been  able  to  collect  respecting 
the  life  and  labours  of  tliis  incomparable  artist.  No  one  has 
contributed  more  to  the  progress  of  astronomy  than  you  have 
done  by  your  zeal,  and  by  your  works  on  the  principles  and 
calculations  of  that  science ;  and  Mr.  Ramsden  is  certainly 
the  first  for  inventing  and  constructing  instruments :  but  as 
he  is  not  so  well  known  in  France,  perhaps,  as  he  deserves 
to  be,  my  letter  may  serve  to  give  your  countrymen  a  just 
idea  of  his  merit. . 

Josse  Ramsden  was  bom  at  Halifa)r,  in  Yorkshire,  on 
the  6th  of  October  1730.  At  an  early  period  he  conceived 
a  strong  desire  of  devoting  himself  to  literature,  and  espe- 
cially to  history  and  antiquities:  the  mathematics  and  che- 
mistry engaged  his  attention  also  in  their  turn:  but  his 
father  was  anxious  that  he  should  pursue  some  occupation 
which  might  be  useful  to  him;  and  as  he  was  a  clothier^ 
young  Ramsden  applied  to  the  same  employment  till  he  had 

"*  This  mode  of  trdDsmitting  matter  was  peculiar  for  a  time  to  the 
Vaccine  Institution,  now  at  No.  44,  Broad-street,  Golden- square. 
t  F torn  the  Joitrnai  dei  SiavanSf  Nov.  17SS. 
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attained  to  the  age  of  twenty-one.  He  then  went  to  Lon* 
don^  to  seek  for  some  occupation  more  suited  to  his  genius* 
Besides  other  things^  he  applied  to  engraving  under  Bur* 
ton* ;  and  a  fortunate  circtunstance  conducted  him  to  that 
object  for  which  nature  seemed  to  have  destined  him^  which 
was  to  be  the  reviver  and  father  of  the  instrumental  part  of 
astronomy.  Mathematical  instruments  were  often  brought 
to  him  to  be  engraven :  the  more  he  examined  them  the 
more  he  was  sensible  of  their  defects,  and  a  secret  instinct 
made  him  desirous  of  constructing  better  ones.  He  there^ 
fore  resolved  to  make  an  attempt  m  this  line :  he  soon  ac- 
quired the  use  of  the  file,  and  made  himself  acquainted 
with  the  method  of  turning  brass,  and  even  of  grinding 

§  lasses.  In  the  year  J  763  he  constructed  instruments  for 
isson,  Dollond,  Naime,  Adams,  and  other  mathematical 
instrument  makers.  He  then  established  a  shop  on  his 
own  account,  in  the  Hay-market,  about  the  year  1768; 
from  which  he  removed  to  Piccadilly  in  1 775.  Having  form* 
ed  a  design  of  examining  all  the  astronomical  instrumental 
be  resolvea  to  correct  those  which  being  founded  on  good 
principles  were  defective  only  in  the  construction,  and  to 
set  aside  those  which  were  wrong  in  both  these  respects. 

Hadley's  sextant,  which  is  so  much  employed  in  the 
British  navy,  apj^eared  to  him  one  of  the  most  useful,  but 
it  was  then  very  imperfect;  the  essential  parts  were  not  of 
sufficient  strength;  the  centre  was  subject  to  too  much 
friction ;  and  the  index  could  be  moved  several  minutes 
without  any  change  bemg  produced  in  the  position  of  the 
mirror ;  the  divisions  in  general  were  very  coarse ;  and  Mr. 
Ramsden  found  that  the  abbe  de  la  C^ulle  was  right,  when  he 
estimated  at  five  minutes  the  error  which  might  take  place 
in  the  observed  distances  of  the  moon  and  stars,  and  which 

*  Mr.  Burton  was  a  thermometer  and  barometer  maker,  and  divider 
of  instruments.  Instruments  at  this  period  were  divided  by  means  of  a 
plate  applied  to  them,  and  the  divisions  were  in  this  manner  marked  off. 
Mr.  Burton  was  one  of  the  best  workmen  of  his  time,  and  worked  for 
Short.  Bird|  and  other  eminent  artists.  Mr.  Ramsden  bound  himself  ap« 
prentice  to  Mr.  Burton  for  four  years ;  and  after  his  time  was  expired 
entered  into  partnership  with  Mr.  Fairbone,  who  lived  afici  wards  in 
New.&trect,  Shoe-lane.  This  panncrship,  however,  did  nor  long  con* 
tinue.  Mr.  Ramsden  opened  a  shop  on  his  own  account  in  the  Strand» 
and,  having  married  miss  Dollond,  became  possessed  of  a  part  of  Mr. 
Dollond^s  patent  for  achromatic  telescopes.  Mr.  Ra.nsden  in  the  course 
of  a  few  years  removed  to  the  Hay-market,  and  then  to  Piccadilly,  where 
he  died  in  the  year  i8oo.  Mr.  Ramsden  had  seven  children  \  but  none 
of  them  are  now  alive,  except  one  son,  captain  John  Ramsden  of  the 
East  India  company's  service,  and  late  comaumdcr  of  the  ]>orchester.— • 
Editor. 
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iBight  occasion  in  the  longitude  an  error  of  fifty  nautical 
leagues*  Mr.  Ramsden  therefore  changed  the  construction 
in  regard  to  the  centre,  and  made  these  instruments  so  cor- 
rect as  to  give  never  more  than  half  a  minute  of  uncertainty* 
At  present  he  warrants  sextants  of  fifteen  inches  radius 
to  within  six  seconds.  Since  the  time  when  he  improved 
these  instruments  he  has  constructed  983 ;  and  several  of 
them  having  been  carried  to  India  and  America,  tlie  error 
has  been  found  to  correspond  with  what  he  determined  it  to 
be  before  their  departure.  He  has  since  made  sextants  from 
fifteen  inches  to  an  inch  and  a  half  radius,  and  in  the  latter 
the  minutes  can  be  clearly  distin^ished ;  but  in  general  he 
prefers  those  of  ten  inches,  as  being  easier  managed  and 
susceptible  of  the  same  exactness. 

The  invention  of  a  dividing  machine  having  now  become 
necessary,  he  employed  himself  in  constructing  one,  which 
h^  did  with  the  greatest  success.  The  dividing  machines 
before  used  were  tar  ft'om  being  exact.  Graham  and  Bird 
employed  beam  compasses.  The  latter  kept  his  method 
a  secret  till  it  was  purchased  from  him  by  the  board  of  Ion* 

Situde,  in  order  to  oe  published.  Mr.  Ramsden  had  already 
iscovered  a  method  of  his  own,  which  in  exactness  sur- 
passed that  of  Bird.  For  large  works  he  still  uses  the 
beam  compasses ;  but  as  it  is  necessary  in  the  greater  num- 
ber of  common  instruments  to  save  time,  he  has  employed 
himself  for  ten  years  in  improving  his  dividing  machme,  in 
which  ease  and  expedition  are  united.  You  have  seen  that 
admirable  machine  with  which  a  sextant  could  be  divided  in 
the  course  of  twenty  minutes,  and  which  is  sufficient  to  give 
an  idea  of  the  inventive  genius  and  superior  talents  of  Mr» 
Ramsden.  It  was  your  friend  Dr.  Shepherd  who  made  this 
excellent  machine  known  to  the  board  of  longitude,  who 
gave  the  inventor  a  premium  of  600I.  sterling,  and  caused 
an  engraving  to  be  made  of  it  in  1777:  but  the  edition  was 
accidentally  Dumed,  and  you  are  ri^ht  in  wishing  to  cause  it 
to  be  engraved  at  Paris.  The  machine  is  still  in  the  hands 
of  Mr.  Ramsden,  and  he  has  undertaken  to  divide  sextantfl 
for  three  shillings.  The  board  of  longitude  has  often  given 
greater  premiums  for  objects  of  less  utility;  but  the  greatest 
men  do  not  always  obtain  the  greatest  rewards.  I*^wtonj 
indeed,  ^ot  a  place  in  the  mint ;  but  he  was  not  indebted 
for  it  to  his  merit  alone. 

Mr.  Ramsden  has  constructed  an  instrument  also  for  di- 
viding straight  lines,  a  description  of  which  has  been  printed ; 
and  I  am  sorry  that  you  have  no  longer  at  Paris  that  invented 
by  M.  Megnie^  in  order  that  they  might  be  compared. 

While 
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While  Mr.  Ramsden  wa^  employed  on  his  dividing  ma- 
chine^ he  improved  at  the  same  time  other  instruments. 
The  theodolite  before  consisted  merely  of  a  telescope^  turn- 
ing on  a  circle  divided  at  every  three  minutes^  by  means  of 
a  vernier ;  but  in  the  hands  of  Mr.  Ramsden  it  has  become 
a  new  and  perfect  instrument,  which  serves  for  measuring 
heights  and  distances  as  well  as  for  taking  angles.  I  saw 
in  his  possession  the  largest  and  most  wonoerfuf  of  all  theo* 
doHtes^  employed  by  general  Roy  for  measuring  the  triangles 
which  at  present  join  those  of  France,  and  by  which  there 
eannot  be  an  error  of  a  second,  though  it  is  only  eighteen 
inches  radius.  It  is  furnished  with  two  telescopes,  which 
each  turn  on  a  horizontal  axis,  and  by  which  the  angles  be* 
tween  objects  more  or  less  elevated  are  reduced  to  the  ho- 
rizon, and  measured.  General  Roy  has  lately  measured  the 
angle  between  the  pole  star  and  the  sides  of  his  triangles,  in 
order  to  have  the  convergency  of  the  meridians  such  as  it  is 
m  our  oblate  spheroid.  These  operations  have  already  shown 
that  i\it  difference  between  the  meridians  of  the  observatories 
of  Paris  and  Greenwich  is  9'  ^Q/'. 

The  barometer  destined  for  measuring  the  heights  of 
mountains  has  been  much  improved  by  Mr.  Ramsden.  His 
method  of  marking  at  the  bottom  the  line  of  the  level,  and 
of  looking  at  the  top  to  the  contact  of  the  index  with  the 
summit  of  the  mercury,  renders  it  possible  to  distinffuisb 
the  hundredth  part  of  a  line,  and  to  measure  heights  within 
a  foot.  He  showed  M.  de  Luc  that  it  is  the  summit  of  the 
column,  and  not  the  part  which  touches  the  glass,  that 
ought  to  be  observed ;  and  he  caused  to  be  engraved  a  table,  • 
which  accompanies  his  barometers,  and  which,  without  cal- 
culation, gives  the  heights  of  places  according  to  the  height 
of  the  barometer,  and  even  for  different  degrees  of  heat.  He 
has  simplified  also,  in  the  most  ingenious  manner,  the  ap- 
paratus for  carrying  and  supporting  this  portable  barometer. 

Various  other  philosophical  machines  have  been  made  by 
Mr,  Ramsden,  and  always  with  new  improvements  :  such 
as  an  electric  machine ;  a  manometer  tor  measuring  the 
density  of  the  air ;  an  instrument  for  measuring  inaccessible 
distances,  and  which  renders  it  unnecessary  to  measure  a 
base ;  assaying  balances  which  turn  with  a  ten-thousandtli 
part  of  the  weight ;  levels  exceedingly  sensible  ;  the  optic 
rectangle,  prismatic  eye-glasses  where  much  fewer  rays  are 
lost  than  by  the  reflection  of  an  inclined  mirror,  when  it  is 
necessary  to  look  on  one  side  5  the  dynameter,  with  which 
he  measures  the  magrnifying  power  of  a  telescope,  by  apply- 
ing before  the  eve-glass  a  small  scale  divided  into  hundredths 
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oF  a  line  to  measure  the  peilcil  or  image  of  the  object-glass. 
This  was  the  original  invention^  but  it  was  afterwards  much 
improved. 

The  pyrometer,  destined  to  measure  the  dilatation  of  bodies 
by  heat^  afforded  exercise  also  for  the  talents  of  Mr.  Rams- 
den  ;  and  with  the  happiest  success^  as  may  be  seen  in  the 
Philosophical  Transactions  for  1785.  Mr.  Ramsden^  on 
examimng  the  pyrometer  then  in  use^  had  observed  the  ra- 
dical defect  of  that  instrument,  in  which  the  bodies  subjected 
to  experiment  were  not  sufficiently  separated.  But  with  his 
microscopic  pyrometer  he  found  means  to  compare  the  na- 
tural state  of  a  body  with  the  same  body  exposed  to  any  de- 
gree of  heat  or  of  cold^  and  by  a  micrometer  adapted  to  the 
microscope  he  measured  these  variations  with  an  exactness 
before  unknown,  and  which  furnished  the  measurement  of 
a  base  with  a  precision  ten  times  greater  than  in  any  of  those 
ever  before  measured.  On  this  occasion,  as  on  all  others^ 
Mr.  Ramsden  showed  a  natural  sagacity  in  discovering  the 
essential  faults  of  every  instrument,  and  in  inventing*  the 
most  simple  and  most  exact  methods  of  correcting  them. 

Optics  are  no  less  indebted  to  him.  He  found  means  to 
correct  the  aberration  of  sphericity  and  refrangibility  in  com- 
pound eye-glasses  applied  to  all  astronomical  instruments^ 
and  in  a  new  and  perfect  manner.  Opticians  had  imagined 
that  this  could  be  accomplished  by  making  the  image  of  the 
object*dass  fall  between  the  two  eye-glasses ;  which  was 
attended  with  this  great  inconvenience,  that  tfie  eye-glass 
could  not  be  touched  without  deranging  the  line  of  coljima- 
tion,  and  the  value  of  the  parts  of  the  micrometer.  To  re- 
medy this  inconvenience  Mr.  Ramsden  set  out  from  a  very 
•imple  experiment,  namely,  that  the  edges  of  an  image  ob- 
served through  a  prism  are  less  coloured  according  as  the 
image  is  nearer  the  prism ;  and,  in  consequence  of  this  truth, 
he  sought  for  the  means  of  placing  the  two  eye-glasses  be- 
tween the  image  of  the  object-glass  and  the  eye,  without 
&iling  to  correct  the  two  aberrations,  which  he  did  by 
changing  the  radii  of  the  curves,  and  placing  the  glasses  in  a 
manner  altogether  different  from  that  commonly  employed. 

He  invented  also  a  reflecting  object-glass  micrometer  a 
description  of  which  may  be  seen  in  the  Transactions  of  the 
Ro)ral  Society  of  London  for  1779.  In  his  paper  on  this 
flubiect  he  points  out  the  defects  and  inconveniences  of  that 
ofjDOuguer,  first  invented  in  1748,  in  which  the  different 
positions  of  the  eye,  in  regard  to  the  pencil  of  light,  cause 
the  two  images  to  appear  sometimes  to  touch  each  other, 
sometimes  to  be  separated,  and  sometimes  alternately  by  a 
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«ort  of  oscillation.  He  found  also  that  the  aberration  of  the 
rays,  which  render?  the  object  badly  defined^  increased  the 
inconvenience  of  that  instrument.  He  thought  it  wouW 
therefore  be  necessary  to  abandon  the  principle  of  refrac- 
tion, and  to  substitute  that  of  reflection.  This  instrument, 
as  simple  as  ingenious,  contains  no  more  mirrors  or  glasses 
than  what  are  necessary  for  the  telescope ;  and  the  separa- 
tion of  the  two  images  depends  only  on  the  inclination  of 
the  mirrors,  and  not  on  the  focus. 

He  however  employed  himself  in  improving  the  refract* 
ing  micrometer,  and  conceived  the  happy  idea  of  placing 
this  micrometer  not  towards  the  object-glass,  but  exactly  in 
the  conjugate  focus  of  the  first  eye-glass.  This  micrometer 
is  composed  of  two  plano-convex  lenses^  which  can  be  moved 
and  form  tv\  o  images,. as  in  the  object-glass  micrometers,  but 
with  this  difference,  that  the  rays  before  they  fall  on  the  piano-* 
convex  lenses  pass  through  a  lens  convex  on  both  siaes,  at 
a  certain  distance  towards  the  object-glass*  By  these  means 
the  contrary  refraction  of  the  two  plano-convex  lenses,  and 
the  convex  lens,  corrects  the  error  which  takes  place  in 
object-glass  micrometers,  where  the  image  depends  only  on 
the  focus  of  the  two  plano-convex  lenses.  The  image  being 
already  considerably  magnified  before  it  falls  on  the  refract- 
ing micrometer,  the  imperfection  of  the  glasses  can  occasion 
only  an  insensible  error  in  the  measurement  of  angles.  It 
is  true,  indeed,  that  by  this  position  the  field  of  the  micro- 
meter will  be  smaller  than  what  it  would  be  were  the  micro- 
meter near  the  object-glass.  Mr.Kamsden  devised  means 
also  for  making  the  images  to  be  uniformly  illuminated  in 
every  part  of  the  field.  With  this  micrometer  the  diameter 
of  the  planets  may  be  measured  in  every  direction ;  it  may 
be  adapted  to  achromatic  telescopes  of  every  kind ;  it  may 
be  brought  near  to  or  removed  from  the  object-glass  at  plea- 
sure, to  render  vision  distinct ;  and  it  may  be  taken  from 
the  tube  of  the  eye-glasses,  that  the  telescope  may  be 
employed  without  a  micrometer.  AH  these  »lvantages 
have  given  great  reputation  to  Ramsden's  micrometers, 
and  the  astronomer  who  can  obtain  one  of  them  is  for-* 
tunate. 

'  In  consequence  of  these  and  other  invention*  Mr.  Rams- 
den  was  elected  a  fellow  of  the  Royal  Society  in  1786; 

The  objects  hitherto  mentioned,  however,  are.  not  the 
most  important  of  the  works  of  Mr.  Ramsden.  Tl>c  equa- 
torial, the  transit  instriunent,  and  quadrant,  received  in  his 
hands  new  improvements.  The  equatorial  first  constructed 
by  Sisson,  and  which  was  somewhat  improved  by  Short,  was 
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much  further  improved  by  Ramsdeq.  He  first  suppressed 
the  endless  screw,  which  by  pressing  on  the  centre  destroyed 
its  precision.  He  placed  the  centre  of  gravity  on  the  centre 
of  the  base,  and  caused  all  the  movements  to  take  place  in 
every  direction.  He  pointed  out  the  means  of  rectifying  the 
instrument  in  all  its  parts ;  and  he  applied  to  it  a  very  inge- 
nious small  machine  for  measuring  or  correcting  the  eiifect 
of  refraction.  This  invention  is  much  anterior  to  that  given 
bv  Mr.  DoUond  in  the  Philosophical  Transactions.  Mr. 
Kamsden  had  a  patent  for  this  kmd  of  equatorial.  The  ho- 
nourable Stewart  Mackenzie,  brother  of  the  earl  of  Bute^ 
the  friend  and  patron  of  Mr.  Ramsden,  wrote  a  description 
of  this  machine,  which  has  been  printed.  But  Mr.  Ramsden 
does  not  always  strictly  adhere  to  the  description  :  his  in- 
ventive genius  rarely  allows  him  to  construct  the  same  in- 
strument many  times  in  the  same  manner ;  and  it  often 
happens  that  he  breaks  to  pieces  instruments  which  have 
cost  a  great  deal  of  labour,  if  they  are  not  as  correct  as  he 
wishes. 

The  largest  equatorial  instrument  ever  constructed  is  that 
destined  for  Sir  George  Shuckburgh,  on  which  Mr.  Rams- 
den has  been  employed  for  nine  years.  The  circle  of  inclina- 
tion is  four  feet  in  diameter,  so  that  observations  can  be  made 
nearly  within  a  second.  The  telescope  is  placed  between  six 
pillars,  which  form  the  axis  of  the  machine ;  and  the  whole 
turns  around  two  pivots  resting  on  supporters  of  mason* 
work. 

The  transit  instrument  is  employed  in  all  the  large  ob- 
servatories of  Europe ;  but  Mr.  Ramsden  has  added  to  it 
several  improvements.  He  invented  a  method  of  illumina- 
ting the  wires,  by  making  the  light  pass  along  the  axis  of 
the  machine.  The  reflector  is  placed  m  the  inside,  and  ob- 
liquely in  the  middle.  He  did  not  lessen  the  aperture  of  the 
object-glass :  and  as  the  light  passes  through  a  coloured 
prism,  which  may  be  moved  at  pleasure,  the  light  may  be 
mcreased  or  diminished.  For  adjusting  this  essential  instru- 
ment, Mr.  Ramsden  invented  a  method  which  supersedes 
the  use  of  a  spirit-of-wine  level,  on  which  he  sets  no 
value,  because  it  does  not  give  that  exactness  which  it  is 
always  his  aim  to  obtain.  He  suspends  a  thread  ancf 
plummet  .before  the  telescope  placed  vertically  :  this  thread 
passes  over  two  points,  which  are  marked  on  two  pieces  fixed 
one  above  and  the  other  below  the  telescope,  and  one  of 
which  has  a  small  motion.  The  thread  is  absolutely  de- 
tached from  the  telescope ;  and  when  it  corresponds  on  the 
same  points  in  the  two  different  situations  of  the  telescope, 
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the  observer  is  certain  that  the  axis  is  horizontal,  as  yon 
have  remarked  in  your  Astronomy.  What  is  newer  and 
more  ingenious  in  Mr.  Ramsden's  method  is,  that  the  thread 
and  plummet  sometimes  pass  over  the  images  only  of  the 
points  which  are  formed  in  the  focus  oi'  a  lens,  because  he 
ts  sometimes  obliged  to  remove  the  thread  to  a  considerable 
distance  from  the  instrument  and  from  the  points ;  but  the 
exactness  is  not  lessened,  and  there  is  no  parallax. 

Ramsden*s  meridian  telescopes,  such  as  those  at  Blen* 
beim,  at  Manheim,  at  Dublin,  and  such  as  those  made 
for  the  observatories  of  Paris  and  Gotha,  are  also  remarkable 
for  the  excellence  of  the  object-glasses.  Mr.  Usher,  in  a 
letter  from  Dublin,  says  that  he  can  see  in  the  open  day 
stars  of  the  fourth  magnitude,  and  those  of  the  third  very 
near  their  conjunction  with  the  sun.  These  telescopes  are 
eiffht  foot  in  length.  I  had  the  satisfaction  to  obtam  one 
ot  five  feet  for  my  observatory  of  Palermo;  but  it  is  sogood^ 
and  the  sky  is  8o  serene,  that  I  hope  to  have  the  same  ad* 
vantage  in  my  observations. 

The  mural  quadrant  is  the  most  important  of  all  the  astro- 
nomical instruments,  and  Mr.  Ramsden  has  distinguished 
himself  here  also  by  the  exactness  of  his  divisions:  he 
places  the  thread  and  plummet  behind  the  instrument,  in 
order  that  it  may  not  be  necessary  to  remove  it  when  obser- 
vations are  made  near  the  zenith.  His  method  of  illuminate 
ing  the  object-glass  and  at  the  same  time  the  divisions,  and 
of  suspending  the  telescope,  is  also  new,  and  consequently 
mote  perfect.  In  those  of  eight  feet  which  he  made  for 
the  observatories  of  Padua  and  Vilna,  and  which  Dr.  Mas* 
kelyne  examined,  the  greatest  error  does  not  exceed  two 
seconds  and  a  half.  One  for  Milan  is  in  a  great  state  of  for- 
wardness, and  is  of  ^hc  same  size. 

The  mural  c{uadrant  of  the  duke  of  Marlborough  at  Blen- 
heim, which  18  six  feet,  is  one  of  the  instruments  which 
you  and  I  admired.  It  is  fixed  to  four  pillars  which  turn 
on  two  pivots,  so  that  the  instrument  may  be  placed  north 
and  south  in  a  minute.  This  instrument  is  as  beautifol  as 
perfect,  and  no  one  deserves  more  to  possess  it  than  his 
^ace  the  duke  of  Marlbprough  :  professed  astronomers  are 
not  more  zealous,  assiduous,  or  correct.  It  was  for  Uiia 
noble  instrument  that  Mr.  Ramsden  invented  a  method  of 
rectifying  the  arc  of  90  degrees,  respecting  which  an  aUe 
astronomer  had  started  some  difficulties ;  butVtth  a  hori- 
zontal thread,  and  a  thread  and  plummet  forming  a  kind  of 
cross  which  docs  not  touch  the  quadrant,  he  showed  him 
that  there  was  not  a  second  of  error  in  90  degrees }  and  thflt 
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tbe  difTerence  arose  from  a  mural  quadrant  of  Bird^  wher« 
the  arc  of  QodeCTees  contained  several  seconds  too  inuch|and 
which  had  not  been  verified  by  so  exact  a  method  as  his. 

But  the  quadrant  is  not  the  instrument  which  Mr.  Rams* 
den  values  most.  It  is  the  whole  circle;  and  he  has  proved 
that  to  attain  to  the  utmost  degree  of  precision  qf  which 
observation  is  susceptible^  we  must  renour:ce  the  quadrant 
entirely.  His  principal  reasons  are,  1st,  The  least  variation 
in  the  centre  is- perceived  by  the  two  points  diauietrically  op- 
posite, sd,  As  the  circle  is  turned  the  plane  is  always  ri- 
gorously exact  5  which  cannot  possibly  be  the  case  in  the 
auadrant.  3d,  Two  measurements  can  always  be  had  of 
le  same  arc ;  which  serves  for  verifying  the  accuracy  of  the 
observation.  4th,  The  first  point  of  the  division  can  be 
verified  every  day  with  the  greatest  ease.  5th,  The  dilata- 
tion of  the  metal  is  uniform,  and  can  produce  no  error.  6th, 
This  instrument  is  a  meridian  telescope  as  well  as  a  mural. 
7th,  It  becomes  a  moveable  azimuth  circle  by  adding  a 
horizontal  circle  below  the  axis,  and  then  gives  the  refrac- 
tions independently  of  the  measure  of  time.  You  there- 
fore approved  the  resolution  I  had  formed  of  confining  mv- 
6elf  to  this  instrument,  and  of  not  quitting  London  till  I 
could  carry  with  me  a  circle  of  five  feet,  which  Mr.  Rams- 
den was  constructing  for  the  observatory  of  Palermo :  as 
ftoon  as  mine  is  finished  he  promises  to  put  in  hand  that 
destined  tor  Paris.  He  then  hopes  to  finish  that  for  Dublin^ 
which  is  twelve  feet,  and  which  you  saw  in  an  advanced 
state ;  but  a  circle  of  7  or  8  feet  is  sufficient  to  give  preci- 
sion within  half  a  second,  as  in  the  zenith  sector,  which  is 
employed  for  the  most  rigorous  observations  in  regard  to 
the  figure  of  the  earth. 

You  remarked  with  the  greatest  satisfaction  the  ingenious 
manner  in  which  the  axis  is  supported,  that  it  mav  have  no 
friction  on  the  pivots,  and  especially  Mr.  Ramsden '»  new 
invention  for  rendering  the  axis  perfectly  horizontal,  by 
means  of  a  thread  and  plummet,  which  is  however  with- 
out the  machuie ;  and  you  had  the  pleasure  of  seeing  that 
inventive  genius  exercise  his  talents  on  this  new  problem, 
and  solve  it  in  the  completest  manner.  As  his  talents  have 
been  exercised  in  a  wide  field,  he  has  collected  in  his  shopB 
workmen  in  all  professions  which  relate  to  the  construction 
of  mathematical  and  philosophical  instruments^  that  he 
might  have  every  thing  made  under  his  own  inspection. 
The  same  workman  is  always  confined  to  the  same  branch, 
and  by  these  means  acquires  the  utmost  degree  of  correct- 
ness.   But  notwithstanding  this  perfection,  which  ought  to 
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enable  Mr.  Ramsden  to  make  a  fortune^  he  sells  his  instra-^ 
ments  cheaper  than  any  other  artist  in  the  same  line  at 
London  :  the  difference  is  sometimes  a  third.  Though  he 
•  has  nearly  60  workmen  in  his  employment  he  is  not  able 
lo  execute  all  the  orders  which  he  has  received  from  every 
part  of  the  world,  and  you  yourself  have  experienced  how 
difficult  it  is  to  obtain  instruments  from  him. 

No  person  can  be  more  reasonable,  more  attentive  to 
business,  or  more  indifferent  for  pleasure  or  for  riches  than 
Mr.  Ramsden :  he  is  exceedingly  frugal  in  his  manner  of 
life;  and,  unless  provoked,  no  one  can  be  more  polite, 
milder,  or  more  complaisant.  I  hope,  sir,  you  will  pub- 
lish with  pleasure  this  tribute  of  my  gratitude  to  a  man  of 
uncommon  talents,  whom  you  esteem  as  much  as  I  do, 
and  who,  in  his  turn,  has  conceived  for  you  a  real  attach* 
ment. 


XLVI.  Some  Details  respecting  the  Voyageofthe  two  French 
Corvettes y  Le  Geographe  anaLeNaturalistey  sent  out  under 
the  Command  of  CaptainBAVDm  for  the  Purpose  of  makr 
ing  Discoveries. 

JL  HESE  two  corvettes  sailed  from  the  north-west  port  of 
the  Isle  of  France  on  the  23th  of  April  1801,  and  on  the 
27th  of  May  discovered  the  land  of  New  Holland  in  lat. 
34°  36^,  long.  1 1 1?  44' :  the  land  they  saw  was  that  called 
Leeuwin's  Land,  which  forms  the  south-west  extremity  of 
New  Holland,  and  which  the  charts  indicate  as  little  known. 

Preparations  were  then  made  for  exploring  the  country 
and  the  two  corvettes  were  employed  in  this  service  from 
the  27th  of  May  to  the  14th  of  June.  As  these  were  the 
first  geographical  operations  made  on  board  these  vessels, 
it  appears  that  they  are  not  very  correct ;  and  captain  Bau- 
din  has  sent  home  no  account  of  them,  nor  any  of  the 
charts  which  he  caused  to  be  constructed.  He  announces 
that  on  his  return  from  Port  Jackson  he  proposes  to  revist 
Leeuwin's  Land,  and  to  repeat  the  operations  undertaken, 
in  order  to  construct  a  chart  of  Bai  du  Geographe,  which 
he  found  in  that  part. 

Among  the  charts  brought  home  by  the  Naturaliste  is 
one  of  tlie  same  coast  of  Leeuwin's  Land,  executed  on  board 
the  Naturaliste  by  C.  Faure :  it  contains  an  extent  of  coast 
from  lat.  34^  23'  to  32°  13',  but  coarsely  delineated  and 
without  any  details. 
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After  these  operations  the  two  corvettes  were  separated, 
and  did  not  again  meet  till  they  arrived  at  tlie  Island  of 
Timor;  but  both  of  them  sailed  along  the  coast  of  the 
Land  of  Endracht,  which  lies  to  the  north  of  Leeuwin's 
Land. 

Captain  Baudin  entered  the  Bay  of  Seals  on  the  27th  of 
June,  and  remained  there  till  the  13th  of  July.  HereBer* 
nier,  the  astronomer,  made  some  observations,  which  fix  the 
longitude  of  the  northern  point  of  Barren  Island  at  109** 
13'  4&\  The  course  of  the  Geographe  in  this  bay  and  on 
the  coast  to  the  north  of  it  is  traced  out  on  a  chart  con* 
structed  by  C.  Boulanger,  one  of  the  engineers  belonging 
to  the  expedition.  This  chart,  however,  is  only  a  copy  of 
a  Dutch  chart  given  to  captain  Baudin  before  his  departure^ 
and  which  C.  Boulanger  corrected  by  the  results  of  astrono- 
mical observations.  * 

Captain  Baudin  observes  in  his  memoir,  that  his  first 
operaticms  in  regard  to  this  coast,  and  that  of  De  Witt's 
and  of  Leeuwin's  Land,  were  not  satisfactory ;  and  he  pur-* 

Eoses  to  repeat  them  on  his  return  from  Port  Jackson.  He- 
as  therefore  sent  home  none  of  the  charts  of  the  early  part 
of  his  voyage  along  these  coasts.  Among  the  charts  which 
the  NaturaJiste  has  brought  home  there  is  only  one  small 
chart  of  a  part  of  the  coast  of  New  Holland,  where  the 
Geographe  landed ;  and  which  is  supposed  to  be  on  the 
coast  of  De  Witt's  Land,  or  of  the  north-west.  This 
chart,  constructed  by  Rousard,  an  officer  of  the  marine  en- 
^necrs,  is  merely  a  sketch  taken  at  sight,  and  may  give 
some  idea  of  the  observations  made  onboard  the  Geographe ; 
though,  as  captain  Baudin  announces,  it  contains  only  frag- 
ments of  the  coasts.  He  says  he  transmitted  to  the  minister 
of  the  marine,  in  a  letter  dated  Timor,  October  6,  1801^ 
>«ome  details  respecting  his  navigation  on  the  western  coasts 
of  New  Holland  from  Leeuwin's  Land,  and  that  he  then 
announced  that  they  were  by  no  means  satisfactory.  He 
arrived  at  Timor,  and  entered  Coupang  Bay  on  the  22d  of 
Au^st  1801. 

Ihe  Naturalist  e  being  separated  from  the  Geographe  on 
the  coast  of  Leeuwin's  Land  proceeded  to  the  Island  of 
Rottenest,  which  had  been  agreed  on  as  the  first  place  of 
rendezvous  in  case  of  separation.  The  captain  explored  that 
island  as  well  as  another  in  the  neighbourhood,  and  which 
is  not  marked  in  the  charts  :  he  called  it  IsIe-aux-Ours.  He 
examined  at  the  same  time  Swan's  River,  on  the  coast  of 
New  Holland,  opposite  to  the  Isle  of  Rottenest :  some  boats 
were  ordered  to  proceed  up  that  river  as  far  as  they  possibly 
^Duld  witl^out  danger  j  and  a  chart  of  it  was  constructed » 
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which  is  inserted  in  the  journal  of  C.  Hamelin^  the  com* 
mander  of  the  Naturaliste. 

The  same  corvette  sailed  along  the  western  coast  of  New 
Holland  from  lat.  32^  south,  which  is  that  of  the  Isle  of 
Rottenest  as  far  as  the  Bay  of  Seals,  or  of  Dirk  Hartoge ; 
and  a  chart  of  that  coast  was  constructed  on  five  large  sheets. 
This  chart,  however,  is  merely  a  sketch  made  at  sight,  and 
can  serve  only  to  give  a  general  idea  of  the  course.  It  con- 
tains none  of  those  details  exhibited  in  the  Dutch  chart  of 
the  same  coast. 

Tfie  Naturaliste  having  remained  some  time  in  the  Bay 
of  Seals,  waiting  for  the  Geographe,  took  that  opportunity 
of  exploring  this  bav,  and  the  resuh  is  a  chart  very  different 
from  any  before  published.  It  deserves  consideration,  and 
may  be  useful  to  navigators  who  in  future  may  touch  at 
this  bay,  in  the  different  gulphs  of  which  they  will  find  re- 
sources of  which  no  idea  was  before  entertained. 

From  the  Bay  of  Seals  the  Naturaliste  steered  a  direct 
course  for  the  Island  of  Timor,  without  following  the  coast 
of  Endracht's  Land  or  that  of  De  Witt's,  and  arrived  in 
Coupang  Bay  on  the  soth  of  September,  having  left  the 
Bay  of  beals  on  the  3d.  Captain  Baudin  has  added  to  the  - 
charts  which  he  sent  home,  copies  of  some  Dutch  charts  of 
the  islands  of  the  Indian  Archipelago,  which  he  made 
during  his  stay  at  Timor. 

The  two  corvettes  left  Timor  in  company  on  the  13th  of 
November  1801,  and  proceeded  to  D'Entrecasteaux's  chan* 
nel  on  the  south-east  coast  of  Van  Diemen's  Land,  where 
they  arrived  on  the  13th  of  January  160S.  They  explored 
every  part  of  that  channel  with  the  greatest  care ;  ana  cap- 
tain Baudin  announces  that  they  found  nothing  in  it  to  oe 
rectified.  '^  It  is  hardly  possible,"  says  he,  /^  to  find  any 
work  more  correct,  or  better  executed,  than  that  of  the  geo- 
graphers who  have  made  us  acquainted  with  these  places 
for  touching  at ;  and  we  shall  be  well  satisfied  if  we  hear 
the  navigators  who  succeed  us  give  the  same  account  of  our 
labours,  in  regard  to  the  coasts  which  no  one  ever  visited 
before  us." 

Captain  Baudin  only  observes  that  the  land  called  Tas- 
man's  Land,  in  the  chart  of  D'Entrecastoaux's  channel,  is 
not  an  island ;  and  that  it  is  joined  to  Van  Diemen's  Lanct 
by  an  isthmus  of  about  80  or  100  paces  in  breadth.  It  is 
to  be  observed  that  D'Entrecasteaux's  boats  did  not  proceed 
so  far  in  this  channel  as  those  of  captain  Baudin ;  and  the 
observation  he  makes  in  regard  to  Tasman's  Land  is  correct. 
He  observes  also  that  the  Bay  of  Frederick  Hendrick  is  not 
ill  the  place  where  it  is  laid  down  in  D'Entrecasteaux's  chart, 
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and  he  gives  a  long  disgertation  on  this  subject.  D'Entre- 
casteaux  was  not  in  that  part,  and  the  Bay  of  Frederick 
Hendrick  was  ^ven  from  old  charts. 

After  ascertaining  the  correctness  of  the  chart  of  D'Entre- 
casteaux's  channel,  captain  Baudin  did  not  think  it  neces- 
sary to  make  a  new  one,  as  he  had  nothinj^  to  add  to  it.  He 
confined  himself  to  the  construction  of  one  of  Frederick 
Hendrick's  Bay,  every  part  of  which  he  explored. 

In  the  chart  of  Van  Diemen's  Land,  constructed  in  1 798 
and  1799  by  captain  Flinders,  and  which  was  engraved  at 
the  dep6t  in  order  that  captain  Baudin  might  have  a  suffi« 
cient  number  of  copies,  the  eastern  coast  of  Van  Diemen's 
Land  was  traced  out  in  a  vague  manner,  as  countries  little 
known  are  in  general.  Captain  Baudin  was  tlierefore  charged 
to  explore  it  in  a  complete  and  correct  manner ;  and  Uiis 
operation  he  undertook  on  leaving  the  Bay  of  Frederick 
Hendrick.  Among  the  charts  he  has  seilt  home  there  is 
one  of  the  Island  Maria,  the  coast  of  which  was  explored 
and  correctly  traced  out ;  another  of  the  coast  of  Van  Die- 
men's  Land  between  Maria  and  Schouten's  Islands;  and  a 
third  of  Scbouten's  Islands  and  the  adjacent  coast.  It  is 
^seen  by  the  last-mentioned  chart  that  there  is  only  one 
Schouten's  Island,  instead  of  the  five  laid  down  in  captain 
Flinders'  chart.  The  rest  form  a  long  peninsula  joined  to 
Van  Diemen's  Land  by  an  isthmus. 

There  is  a  chart  also  of  the  remainder  of  the  eastern  coast 
of  Van  Diemen's  Land,  from  Cape  Pele  in  lat.  49?  8^  to 
Swan's  Island  in  lat.  40^  42^  This  chart  is  the  result  of 
the  course  followed  by  C.  Boulanger,  who  had  been  sent  on 
shore  to  explore  the  country,  and  who  was  not  able  to  re- 
turn on  board.  Having  waited  some  days  for  a  boat  to 
come  and  fetch  him,  he  resolved  to  proceed  along  the  coast 
which  he  supposed  the  corvettes  would  sail  ailong ;  and  he 
fortunately  arrived  at  Swan's  Island  and  Banks's  Straits, 
where  he  found  an  English  ship,  the  captain  of  which  pro« 
mised  to  carry  him  to  Port  Jackson ;  out  some  days  after 
he  fell  in  with  the  Naturaliste,  which  took  him  on  board. 

The  two  corvettes  had  been  separated  some  time,  and 
were  endeavouring  to  fall  in  with  each  other.  Both  of  them 
proceeded  to  Van  Diemen's  Land,  but  without  meeting. 
They  visited  Dalrymple  River,  which  is  situated  about  the 
middle  of  that  coast,  and  another  called  North  River ;  both 
proceeded  also  to  the  coast  of  New  Holland,  which  forms 
the  northern  coast  of  Basse's  Strait.  The  Naturaliste  ex* 
plored  the  coast  from  Cape  Wilson  to  Port  Western.  TTiat 
port  also  was  visited,  and  plai^  were  made  of  both.    After 
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this  operation  the  Naturaliste  made  for  Port  Jackson^  in 
hopes  of  finding  there  the  Geographe. 

Captain  Baudin^  after  visiting  different  parts  of  Basse's 
Straits  in  hope  of  meeting  with  the  Naturahste,  determined 
to  explore  the  southern  coast  of  New  Holland,  which  was 
entirely  unknown.  He  first  proceeded  to  Cape  Wilson, 
from  which  he  took  his  point  of  departure,  and  directed  his 
course  west,  following  the  coast  to  the  distance  of  fifteen 
degrees  of  longitude.  About  the  middle  of  his  course  he 
fell  in  with  captain  Flinders,  who  had  left  England  eight 
months  after  him,  and  who  was  charged  to  maKe  the  same 
researches  as  captain  Baudin  on  all  the  coasts  of  New  Hol- 
land. He  had  cruised  along  the  southern  coast  from  Leeu- 
win's  Land  to  the  point  where  he  fell  in  with  captain  Baudin, 
and  two  days  before  meeting  him  had  discovered  a  large  and 
beautiful  island,  to  which  he  gave  the  name  of  Kangaroo 
Island.  This  island  is  situated  in  lat.  35°  bO'  south,  and 
long.  135^  4',  and  appears  to  be  about  thirtv  leagues  in  ex- 
tent from  east  to  west.  Captain  Flinders  had  passed  through 
the  channel  which  separates  it  from  the  land^  and  bad  seen 
none  of  the  southern  part. 

Captain  Baudin,  continuing  his  course,  fell  in  with  this* 
island,  which  he  found  such  as  it  had  been  described  by, 
captain  Flinders :  like  him  he  passed  on  the  north  side,  and 
did  not  see  the  southern  part;  but  on  the  north  side  he 
found  two  gulphs  which  proceeded  a  sreat  way  inland,  and 
which  he  enteredji  to  explore  the  whole  extent  of  them :  he. 
however  could  see  only  one  side,  because  the  other  was  filled 
with  sand-banks  and  shoals,  which  did  not  permit  the  vessel 
to  approach  the  land. 

When  he  came  out  of  these  gulphs  he  continued  his 
course  towards  the  west  as  far  as  the  Isles  of  St,  Peter  and. 
St.  Frandis,  which  were  nearly  the  term  of  the  researches 
of  D'Entrecasteaux  on  that  coast ;  he  then  proceeded  to  the 
south-east  to  reach  Port  Jackson,  where  he  found  the  Na-* 
turaliste. 

This  discovery  of  captain  Baudin  is  highly  important,  as 
it  completes  the  survey  of  the  southern  coast  of  New  Hol- 
land, which  is  eptirely  owing  to  France.  As  yet  we  caiv 
form  no  opinion  in  regard  to  the  degree  of  correctness  with 
which  it  has  been  explored,  because  C.  Baudin  has  sent 
home  only  a  part  of  the  chart  which  he  constructed,  and 
as  the  chart  itself  is  only  a  sketch :  he  has  added  to  it  a 
chart  which  only  indicates  his  course,  with  the  soundings 
abng  that  coast  \  and  he  promises  to  send  the  other  part  of 
the  coast  by  the  first  opportunity. 
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'  Captain  Baudin  has  joined  to  these  charts  twelve  views 
well  executed^  and  by  which  he  has  endeavouted  to  give 
an  idea  of  the  nature  of  the  country.  They  relate  only  to 
Leeuwin's  Land ;  but  he  promises  others  of  the  same  kind 
in  regard  to  every  part  of  New  Holland  which  he  has  vi- 
sited. 

On  his  departure  from  Port  Jackson  he  purposed, 

1st,  To  explore  King's  Island  lately  discovered  in  Basse's 
Straits,  and  situated  to  the  north-west  of  Hunter's  Isles. 

2d,  The  large  island  called  Kangaroo  Island,  the  southern 
part  of  which  is  unknown. 

3d,  The  two  large  gulphs  situated  to  the  north  of  Kan- 
garoo Island,  and  which  he  can  examine  in  every  part  by 
means  of  the  Kasuarina,  a  small  vessel  which  he  procured 
at  Port  Jackson,  and  which  draws  little  water. 

4th,  The  northern  part  of  the  Islands  of  St.  Peter  and 
St.  Francis,  and  where  the  discoveries  he  has  made  unite 
with  those  of  D'Entrecasteaux. 

3th,  Leeuwin's  Land,  and  that  of  Endracht,  which  he 
has  already  seen,  but  not  in  a  satisfactory  manner. 

6th,  De  Witt's  Land,  where  he  knows  he  shall  experience 
great  difficulties^  but  where  he  hopes  to  find  also  interesting 
objects. 

7th,  In  the  last  place,  the  Gulph  of  Carpentaria,  which 
will  be  the  boundary  of  his  researches. 

The  two  vessels  sailed  from  Port  Jackson,  Nov.  18, 1802, 
twenty-five  months  after  their  departure  from  France,  and 
on  the  6th  of  December  anchored  in  the  Bay  of  Sea  Ele- 

{>hants  in  the  eastern  part  of  King's  Island  in  lat.  39°  5l', 
ong.  141°  34'. 

Two  days  after,  captain  Hamelin,  having  received  his 
ultimate  orders,  separated  from  the  Geographe  and  the 
Kasuarina  in  order  to  proceed  to  France. 

When  on  the  point  of  sailing,  an  English  galliot  an- 
chored near  them.  This  vessel  had  been  dispatched  for  the 
purpose  of  exploring  Port  Philips  on  the  south-west  coast 
of  the  Bay  of  Frederick  Hendrick,  in  Van  Diemen's  Land, 
and  the  river  in  the  north  of  the  same  land  very  near  D'ELn- 
trecasteaux's  channel ;  to  construct  charts  of  these  places  5 
and  to  wait  jit  the  latter  for  the  arrival  of  the  Porpoise, 
which  was  to  carry  thither  the  troops  necessary  for  formings 
a  settlement.  They  learned  also  by  this  vessel,  that  the 
Lady  Nelson  brig,  which  sailed  from  Port  Jackson  along 
with  the  Investigator,  had  returned  thither,  having  lost  all 
her  anchors,  and  been  obliged  to  make  one  of  wood.  They 
bad  separated  from  captain  Fljnders  on  the  2d  of  October 
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1809  iti  lat.  SO®  north,  very  near  the  coast.  The  latter  had 
also  lost  three  anchors,  and  had  several  times  struck ;  as 
had  been  the  case  with  the  Lady  Nelson,  which  by  these 
means  had  broken  her  sliding  keel.  Captain  Flinders  con- 
tinued his  voyage  to  the  Guiph  of  Carpentaria. 


XLVII.  Observations  an  the  Chemical  Nature' of  the  Hu* 
moursofthe  Eye.  By  Richard  Chenevix,  Esq.  F.R.S. 
and  M.R.LA.* 

jL  he  functions  of  the  eye,  so  far  as  they  are  physical,  have 
been  found  subject  to  the  common  laws  of  optics.  It  can* 
not  he  expected  that  chemistry  should  clear  up  such  obscure 
points  01  physiology  as  all  the  operations  or  vision  appear 
to  be ;  but  some  acquaintance  with  the  intimate  nature  of 
the  substances  which  produce  the  efTects  cannot  fail  to  be  a 
useful  appendage  to  a  Knowledge  of  tlie  mechanical  struc- 
ture of  tne  organ. 

The  chemical  history  of  the  humours  of  the  eye  is  not  of 
much  extent.  The  aaueous  humour  had  been  examined  by 
Bertrandi ;  who  said  that  its  specific  gravity  was  975,  and 
therefore  less  than  that  of  distilled  water.  Fourcroy,  in  his 
Systdme  des  Connoissances  ChimiqueSf  tells  us  that  it  has  9. 
saltish  taste;  that  it  evaporates  without  leaving  a  residuum; 
but  that  it  contains  some  animal  matter,  with  some  alkaline 
phosphate  and  muriate.  These  contradictions  only  prove 
that  we  have  no  accurate  knowledge  upon  the  subject. 

The  vitreous  humour  is  not  better  known.  Wintringham 
has  given  its  specific  gravity  (taking  water  at  lOOOO)  as 
equal  to  10024 ;  but  I  am  not  acquainted  witli  any  experi- 
ments  to  investigate  its  chemical  nature. 

We  Hre  told  by  Chrouet,  that  the  crystalline  lens  affords, 
by  destructive  distillation,  fcetid  oil,  carbonate  of  ammonia, 
and  water,  leaving  some  carbon  in  the  retort.  But  destruc- 
tive distillation,  although  it  has  given  us  much  knowledge 
as  to  animal  matter  in  general,  is  too  vague  a  method  tor 
investigating  particular  animal  substances, 

I  shall  now  proceed  to  mention  the  experiments  I  have 
made  upon  all  the  humours.  I  shall  first  relate  those  which 
were  made  upon  the  eyes  of  sheep  (they  being  the  most 
easily  procured),  and  shall  afterwards  speak  of  those  of  the 
human  body,  and  other  eyes.  I  think  it  right  to  observe^ 
that  all  these  eyes  were  as  fresh  as  they  could  be  obtained. 

*  From  the  Tr^$actm^  rftkc  Rtyal  Society Jw  iSp». 
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Aqueous  Humour^ 

The  a^iueous  humour  is  a  clear  transparent  liquid^  of  the 
specific  gravity  of  10090*,  at  60*^  of  Fahrenheit.  When 
fresh^  it  nas  very  little  smell  or  taste. 

It  causes  very  little  change  in  the  vegetable  re-active  co- 
lours; and  this  little  would  not^  I  believe,  be  produced  im- 
mediately after  death.  I  ima^ne  it  to  be  owing  to  a  gene- 
ration or  ammonia,  some  traces  of  which  I  discovered. 

When  exposed  to  the  air,  at  a  moderate  temperature,  it 
evaporates  slowly,  and  becomes  slightly  putrid. 

When  made  to  boil,  a  coagulum  is  formed,  but  so  small 
as  hardly  to  be  perceptible.  Evaporated  to  dryness  a  resi- 
duum remains,  weighing  not  more  than  8  per  cent,  of  the 
original  liquor. 

lannin  causes  a  precipitate  in  the  fresh  aqueous  humour 
both  before  and  after  it  has  been  boiled,  and  consequently 
shows  the  presence  of  gelatine. 

Nitrate  of  silver  causes  a  precipitate,  which  is  muriate  of 
silver.  No  metallic  salts,  except  those  of  silver,  alter  the 
aqueous  humour. 

From  these  and  other  experiments  it  appears  'that  the 
aqueous  humour  is  composed  of  water,  albumen,  gelatine^ 
and  a  muriate,  the  basis  of  which  I  found  to  be  soaa. 

I  have  omitted  speaking  of  the  action  of  the  acids,  of  the 
alkalis,  of  alcohol,  and  of  other  re-agents,  upon  this  hu- 
mour. It  is  such  as  may  be  expected  m  a  solution  of  al- 
bumen^ of  gelatine,  and  of  muriate  of  soda. 

Crystalline  Humour. 

To  follow  the  order  of  their  situation^  the  next  of  the 
humours  is  the  crystalline. 

This  difiers  very  materially  from  the  others. 

Its  specific  gravity  is  11000. 

When  fresh,  it  is  neither  acid  nor  alkaline.  It  putrefies 
very  rapidly.  It  is  nearly  all  soluble  in  cold  water,  but  is 
partly  coagulated  by  heat.  Tannin  gives  a  very  abundant 
precipitate ;  but  I  could  not  perceive  any  traces  of  muriatic 
^id  when  I  had  obtained  the  crystalline  quite  free  from  the 
other  humours.  It  is  composed,  therefore,  of  a  smaller 
proportion  of  water  than  the  others^  but  of  a  much  larger 
proportion  of  albumen  and  gelatine. 

^  All  these  speciBc  gravities  are  mean  proportionals  of  several  expe- 
riments. The  eyes  of  the  same  rpccies  ot  ftnimal  do  not  differ  much  in 
the  specific  gravity  of  tlieir  liumuurs. 

Vitreous 
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Vitreous  Humour. 

T  pressed  the  vitreous  humour  through  a  ra^,  in  order  to 
free  it  from  its  capsules;  and  in  that  state^by  sul  the  experi^ 
ments  I  could  make  upon  it^  I  could  not  perceive  any  dif^ 
ference  between  it  and  the  aqueous  humour,  either  in  its 
specific  gravity  (which  I  found  to  be  10090^  like  that  of  the 
otber^)  or  in  its  chemical  nature. 

M.  Fourcroy  mentions  a  phosphate  as  contained  in  these 
humours;  but  I  could  not  perceive  any  precipitation  by 
muriate  or  nitrate  of  limei ;  nor  did  the  alkalis  denote  the 
presence  of  any  earthy  notwithstanding  M.  Fourcroy 's  as* 
lertion  of  that  fact. 

HUMAN  EYE. 

I  could  not  procure  a  sufficient  quantity  of  these^  fresh 
enough  to  multiply  my  experiments  upon  tnem.  However^ 
by  the  assistance  of  Mr.  Carpue^  surgeon  to  his  majesty's 
forces^  I  fiilly  convinced  myself  that  the  humours  of  the  hu- 
man eye^  chemically  considered^  did  not  contain  any  thing 
different  from  the  respective  humours  of  the  eyes  I  had  exa- 
mined. The  aqueous  and  vitreous  humours  contained  wa-^ 
ter,  albumen,  gelatine,  and  muriate  of  soda ;  and  the  crys- 
talline humour  contained  only  water,  albumen^  and  gela- 
tine. The  specific  gravity  of  the  aqueous  and  vitreous  hu- 
mours I  found  to  be  10033^  while  that  of  the  crystalline 
was  10790. 

EYES  OF  OXEN. 

I  found  the  eyes  of  oxen  to  contain  the  same  substances 
as  the  respective  humours  of  other  eyes.  The  specific  gra- 
vity of  the  aqueous  and  vitreous  humours  is  10088j  and 
that  of  the  crystalline  10765. 

What  is  particularly  worthy  of  notice  is,  that  the  differ- 
ence which  appears  to  exist  between  the  specific  gravity  of 
the  aqueous  or  vitreous  humour  and  that  of  the  crystalline, 
is  much  greater  in  the  human  eye  than  in  that  of  sheep,  and* 
less  in  the  eye  of  the  ox.  Hence  it  would  appear  that  the 
difference  between  the  density  of  the  aqueous  and  vitreous 
humour  and  that  of  the  crystalline,  is  in  the  inverse  ratio  of 
the  diameter  of  the  eye,  taken  from  the  cornea  to  the  optic 
nerve.  Should  further  experiments  show  this  to  be  a  uni- 
Tersal  law  in  nature,  it  will  not  be  possible  to  deny  that  it 
is  in  some  degree  designed  for  the  purpose  of  promoting 
distinct  vision. 

In  taking  the  specific  gravity  of  the  aqueous  and  vitre- 
ous humours,  no  particular  precaution  is  necessary,  except 
that  they  ought  to  be  as  fresh  as  possible.    But  the  cr}*stal- 
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line  humour  is  not  of  an  uniform  density  throughout ;  it 
is  therefore  essential  that  attention  be  given  to  preserve 
that  humour  entire  for  this  operation;  I  found  the  weight 
of  a  very  fresh  crystalline  of  an  ox  to  be  30  grains ;  and  its 
specific  gtavity  was,  as  I  before  stated,  10765.  I  then  pared 
away  all  the  external  part,  in  every  direction,  till  there  re- 
mained but  6  grains  of  the  centre ;  and  the  specific  gravity 
of  these  6  grains  I  found  to  be  1 1940.  From  this  it  woula 
seem  that  the  density  increases  gradually  from  the  circum* 
ference  to  the  centre. 

It  is  not  surprising  that  the  crystalline  humour  should  be 
subject  to  disorders,  it  being  wholly  composed  of  animal 
matter  of  the  most  perishable  kind.  Fourcroy  says  that  it 
is  sometimes  found  osseous  in  advanced  age.  Aloumen  is 
coagulated  by  many  methods ;  and,  if  we  suppose  that  the 
same  changes  can  take  place  in  the  living  eye  as  in  the  dead 
animal  matter  of  the  chemists,  it  will  be  easy  to  account 
for  the  formation  of  the  cataract ;  a  disorder  which  cannot 
be  cured  but  by  the  removal  of  the  opake  lens,  If  a  suffi- 
cient number  of  observations  were  made  respecting  the  fre- 
quency of  the  cataract  in  gouty  habits,  some  important  con- 
clusions might  be  drawn  as  to  the  influence  of  phosphoric 
acid  in  causing  the  disorder,  by  the  common  effect  of 
acids  in  coagulating  albumen. 


XLVIII.  On  a  Chaiige  observed  in  the  CoUnir  of  Prussian 
Blue  by  coming  in  Contact  with  Iron.  By  Thomas 
Gill,  Esq. 

To  Mr.  Tilloch. 

XT       ' 

xIaving  frequently  discoursed  with  you  on  the  various 

colours  producible  from  iron,  I  make  no  apology  for  trou- 
bling you  with  this  letter.  Happening  this  morning  to  be 
grinding  some  Chinese  blue  colour  with  parchment,  size, 
and  water,  I  noticed  that  a  knife  I  employed  in  mixing  it 
became  of  a  greenish  tinge :  upon  this  I  resolved  to  prose- 
cute the  experiment,  when  the  following  singular  result  was 
obtained : — ^After  spreading  a  little  of  the  colour  upon  the 
blade  of  the  knife  with  a  camel's  hair  pencil,  I  diluted  and 
took  off  enough  of  the  colour  to  form  a  tint  upon  paper, 
and  as  soon  as  that  was  laid  on  proceeded  to  take  oft  a  se- 
cond, a  third,  &c.  portion,  without  adding  more  colour  to 
the  knife,  until  I  had  obtained  thirty-six  different  tints,  each 
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varying  in  colour  from  the  oqginal  blue.  The  changM  were 
to  a  greenish  blue^  a  green,  an  olive  green,  a  yellowish 
green^  a  yellow^  and  so  on  to  a  buff  colour^  where  I  ceased 
ftom  further  prosecuting  the  search.  ^ 

I  then  tried  the  same  experiment  with  a  cake  of  New** 
man^s  Prussian  blue ;  and,  repeating  the  process  quicker^  I 
obtained  iVom  the  same  original  cj^uantity  of  colour  first  laid 
on  the  knife  no  less  than  eighty-six  different  tints^  each  va-^ 
rying  in  colour  as  in  the  former  experiment. 

Indigo  treated  in  a  similar  manner  did  not  change  its  tint 
in  the  least  degree  under  the  process. 

This  discovery  may  lead  to  very  important  consequences 
in  the  theory  of  colour-making ;  and  it  furnishes  some  cu- 
rious iacts^  namely^  that  the  Chinese  are  acquainted  with 
the  art  of  making  a  colour  similar  to  the  Prussian  blue ;  and 
that  indigo  should  be  preferred  to  the  Prussian  blue  when 
we  wish  our  colours  to  be  durable^  and  not  subject  to  change 
OB  ccMnii^  in  contact  with  iron :  it  should  also  serve  as  a 
caution  never  to  employ  the  pallet  knife  or  iron  in  any 
Urnrm  in  treating  Prussianblue. 

It  would  appear  from  the  result  of  this  eKperiment,  either 
that  the  Prussic  acid^  one  of  the  constituent  principles  of 
Phiasian  blue,  is  not  saturated  in  that  combination  with 
iron^  but  is  still  able  to  exercise  an  action  on  that  metal 
in  its  metallic  state,  or  else  that  the  acid  itself  becomes 
decomposed,  giving  up  its  oxygen  to  the  iron,  and  pro«> 
ducing  the  ochrey  tint  which  changes  gradually  the  blue  to 
green. 

We  are  possessed  of  one  tinge  only  of  green  colour  pro* 
duced  from  iron,  namely^  Prussian  green^  with  the  process 
for  obtaining  which  I  am  unacquainted. 

Allow  me  before  concluding  to  mention  another  £act 
%rith  which  some  of  yoiir  readers  may  not  be  acquainted. 
The  superiority  of  the  Chinese  colours  over  those  ot  Europt 
is  owing  chiefly  td  their  being  ground  much  finer,  and  be- 
ing mixed  with  siee  instead  of  gum^  which  prevents  their 
havmg  any  gloss. 

fcr  "        f    -1  -  ■-  ■■■■■-■■■■ ■   ■      ■  ■    t  .J    I    t   .^ 

XLtX.   Ok  the  Marine  Spencer,  invented  by  KNiaax 

Spencbr^  Esq. 

In  our  last  Number  we  gave  a  short  description  of  this  in- 
vention. To  show  its  great  utility,  we  need  only  to  mention 
A  few  of  the  many  possible  cases  in  which  it  may  be  em« 

ployed 
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plt>yed  with  advantajge.  It  may  be  proper  to  premise,  that 
being  made  of  an  article  at  all  times  to  be  had  in  abundance, 
and  of  no  present  value  whatever,  and  being  very  simple 
in  its  construction,  it  may  be  made  by  old  people  m  poor* 
houses,  by  Greenwich  pensioners,  &c«  who  could  not  be 
better  employed,  and  tnerefore  may  be  afforded  at  a  price 
within  llie  reach  of  every  foremast  man. 

It  would  be  a  desirable  appendage  to  the  Iife*boat  in  cased 
when  the  whole  crew  could  not  be  taken  in  at  once.  Any 
number  of  persons  furnished  with  these  might  be  iloated 
ashore  attached  to  the  boat  with  small  cords.  In  cases  of 
shipwreck  where  no  life-boats  are  at  hand,  doubtless  many 
lives  might  be  saved  by  the  marine  spencer ;  and  we  may 
]Mre8ume  that  seamen  will  act  with  more  effect  in  time  of 
danger  when  they  know  they  have  the  certain  means  on 
boara  of  getting  s^e  to  shore  when  every  exertion  is  fojand 
in  vain  to  save  the  vesseU 

Iti  cases  of  persons  falling  overboard,  any  one  not  ac- 
^juainted  with  swimming,  if  furnished  with  a  marine  spen- 
cer, might  safely  leap  aner  them  and  keep  them  from  smk- 
ins  untn  a  boat  could  be  launched. 

In  cases  of  fire  at  sea,  or  in  harbours,  the  most  beneficial 
effects  may  be  expected  from  its  use ;  and  had  the'Queen 
Charlotte,  which  was  burnt  at  sea,  been  fumishea  with 
only  one  hundred  of  the  marine  spencers,  many  hundreds 
of  lives  micht  have  been  saved,  as  m  moderate  weather  one 
will  keep  tnree  or  four  people  from  drowning. 

A  comer  in  every  seaman's  locker  in  the  royal  navy  could 
not  be  better  employed  than  in  containing  one  of  these ; 
and  if  the  men  were  occasionally  exerciseo  in,  the  use  of 
them,  so  as  to  render  them  familiar,  the  most  important 
consequences  might  attend  it. 

Most  certainly  the  life-boat  is  the  best  means  yet  disco- 
vered of  preserving  lives  in  cases  of  shipwreck ;  out  as  the 
smaller  description  of  merchant  vessels  could  not  afford  the 
expense  of  one,  these  marine  spencers  are  certainly  the  next 
b^  means  of  preserving  the  lives  of  the  crews  in  such  cases. 

L.  list  of  interesting  Curiosities  collected  by  Mr.  Clarkb 

during  Ais  Travels  in  the  East. 

To  the  Editor  of  the  Philosophical  Magaxirie. 

AlA  various  inaccurate  accounts  liave  appeared  concerning 

the  acquisitions  to  literature  and  science  which  have  been 
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brought  home  by  Mr.  Clarke,  of  Jesus  college^  Cambridg^;,' 
from  his  extensive  travels,  I  take  the  liberty  of  transmitting 
to  you  a  list,  though  brief,  that  may  however  be  relied  on ;. 
and  am,  sir.  Yours,  &c. 

From  Patmos* 

1 .  The  works  of  Plato,  most  beautifully  written  upon 
vellum,  in  folio.  The  scholia  in  minute  capitals.  The 
colyphon  proves  that  it  was  written  by  John  the  calli- 
grapn  for  Arethas,  deacon  of  Patrse,  for  13  Byzantine 
niimmi,  in  the  14th  year  of  the  indiction  and  the  6404th 
of  the  world  (A.  C.  896),  in  the;,  reign  of  Leo,  son  of  Ba- 
siling. 

2.  Lexicon  of  St.  Cyril  of  Alexandria. 

3.  Greek  poetry,  accompanied  by  antient  Greek  musical 
notes. 

4.  Ditto,  ditto. 

5.  The  works  of  Gregory  of  Nazianzum. 

From  Naxost 
Copies  of  the  Gospels,  in  capitals,  of  very  antient  date. 

From  Mount  Athos. 
1.  The  orations  of  Demosthenes. 

S.  The  works  of  ten  Athenian  orators,  some  of  whicl^ 
not  hitherto  known. 

From  Constantinople. 

1.  The  works  bf  Dionysius  the  areopagite,  with  a  cu- 
rious and  learned  commentary,  written  on  vellum,  in  folio. 

2.  Complete  copy  of  the  Gospels,  written  in  the  eighth 
century. 


3.^ 
4.1^ 


/Various  copies  of  the  Gospels,  and  of  the  Epistle* 
and  Acts  of  the  Apostles  of  different  dates. 

7.  Tlxe  works  of  Philip  the  hermit. 

8.  The  dialogues  of  Theodore  the  Syracusan. 

9.  A  work  on  the  Greek  Grammar. 

lO.^iThe  writings  of  commentators  on  the  Gospels; 
11.  V  and  the  works  of  the  earliest  fathers  of  the 
13.)      church. 

13.'  Very  antient  copy  of  the  Evangelistarium  of  the 
Greek  church. 

14.  Ditto  ditto. 

15.  A  work  of  Philcs  on  animals. 

The  Plato  which  professor  Porson  calls  a  monument  of 
literature  was,  on  its  arrival,  supposed  to  be  the  oldest 
Greek  manuscript  extant  with  an  express  date,  as  the  MS, 
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•IX  years  older,  noticed  by  Montfaucon  in  his  Paleographia^ 
p.  42,  has  disappeared ;  and  that  of  Euclid^  mentioned  by 
Dorvillc  on  Chariton,  p.  49,  50,  was  supposed  to  havei 
been  lost.  The  latter,  however,  which  was  written  by  the 
same  hand  as  the  Plato,  the  year  before  it,  has  been  since 
found,  and  purchased,  with  the  rest  of  Dorville's  collection, 
by  Dr.  Raine  and  Mr.  Banks.  Professor  Porson,  who,  in 
copying  the  scholia  on  Plato,  has  thence  discovered  pas- 
sages from  Greek  plays  and  from  poets  that  were  lost,  will, 
it  IS  hoped,  allow  the  world  to  profit  by  the  fruits  of  his 
industry  and  unrivalled  erudition. 

To  the  above  MSS.  in  the  Greek  language  should  be 
added,  in  Hebrew,  the  Bible  of  the  Karaean  Jews ;  in  Cop- 
tic, the  Gospels  j  in  Arabic,  many  volumes  of  history,  po- 
etry, &c.;  in  Abyssinian  or  jEthiopic,  the  Gospels,  &c.; 
ana  in  Persian,  some  unpublished  works  of  Sadi  and  other 
writers. 

The  rest  of  the  collections  consist  of,  1 .  Antique  monu- 
ments from  Sais,  in  Egypt,  the  ruins  of  which  city  were 
discovered  for  the  first  time  by  Messrs.  Clarke  and  Crips. 
Various  other  antiquities  frpniVthe  upper  parts  of  this 
country.  •  V 

2.  Medals  and  vases  from  all  parts  of  Greece. 

3.  Sculpture  and  inscriptions  from  the  Cimmerian  Bos- 

?orus,  the  Crimea,  the  shores  of  the  Euxine,  the  plain  of 
roy,  the  Greek  islands,  and  the  Grecian  continent. 

4.  Minerals  from  all  the  countries  passed  through  be- 
tween the  69th  and  29th  degrees  of  north  latitude,  includ- 
ing many  new  substances. 

5.  Plants,  seeds,  &c.  from  the  same  regions.  These  in- 
clude several  new  species,  and  a  new  genus. .  Also  the  her- 
barium of  professor  Pallas,  which  comprises  all  his  bota- 
nical discoveries  in  Siberia;  and  of  Dr.  Noezen,  of  Sweden, 
abounding  in  arctic  plants. . 

6.  Original  maps  and  charts  not  yet  published.  Among 
these  are  the  great  chart  of  islands  and  seas  between  Kam- 
schatka  and  America,  the  result  of  Billing's  voyage ;  the 
map  of  the  countries  between  the  Black  and  Caspian  seas, 
on  a  very  large  scale ;  the  Crimea ;  charts  of  the  Russian 
ports ;  and  a  map  of  the  plain  of  Troy,  now  engraving  by 
Arrowsmith. 

7.  Models^  implements  of  husbandry,  customs  of  dif*. 
ferent  nations.     Animals,  insectS|  &c. 

8.  A  large  collection  of  drawings  from  nature,  for  the 
purpose  of  illustrating  the  account  of  the  journey,  if  it 
ahould  ever  be  published. 

S  s  LI.  Noticet 
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Philosophical  Transactions  of  the  Royal  Society  of  London 

for  the  Year  1803.     Fart  L 

JL  HIS  valuable  publication  consists  of  the  following  psCpers  i 
—1.  The  Bakenan  Lecture.  Observations  on  the  Q\iantity 
of  horizontal  Refraction;  with  a  Method  of  measuring  the 
Dip  at  Sea.  By  William  Hyde  Woollaston,  M.  D.  F.  R.  S- 
—2.  A  Chemical  Analysis  of  some  Calamines.  By  Jame^ 
Smithson^  Esq.  F.  R.S. — 3.  Experiments  on  the  Quantity 
of  Gases  absorbed  by  Water  at  different  Temperatures  anci 
under  different  Pressures.  By  Mr.  William  Hetiry.— 4.  Ex- 
periments and  Obser%-ations  on  the  various  Alloys^  on  the 
Specific  Gravity,  and  on  the  comparative  Wear  of  Gold ; 
being  the  Substance  of  a  Report  made  to  the  rieht  honour- 
able the  Lords  of  the  Committee  of  the  Privy  Council,  ap- 
pointed to  take  into  Consideration  the  State  of  the  Coins  of 
this  Kingdom  and  the  present  Establishment  and  Constitu- 
tion of  His  Majesty's  Mint.  By  Charles  Hatchett,  Esq. 
F.R.S. — 5.  Observations  on  the  Chemical  Nature  of  the 
Humours  of  the  Eye.  By  Richard  Chenevix,  Esq.  F.R.S. 
and  M. R. LA. — §.  Account  of  some  Stones  said  to  have 
fallen  on  the  Earth  in  France ;  and  of  a  Lump  of  native 
Iron  said  to  have  fallen  in  India.  By  the  Right  Honoura- 
ble Charles  Greville,  F.R.S. — 7-  Observations  on  the  Struc- 
ture of  the  Tongue ;  illustrated  by  Cases  in  which  a  Portion 
of  that  Organ  has  been  removed  by  Ligature.  By  Evcrard 
Home,  Esq.  F.R.S. — 8.  Observations  of  the  Transit  of 
Mercury  over  the  Disc  of  the  Sun ;  to  which  is  added,  an 
Investigation  of  the  Causes  which  often  prevent  the  proper 
Action  of  Mirrors.  By  William  Herschel,  L.L.D.  F.R.S. 
-—9.  An  Account  of  some  Experiments  and  Observations 
on  the  constituent  Parts  of  certain  astringent  Vegetables, 
and  on  their  Operation  in  Tanning.  By  H.  Davy,  Esq. 
Professor  of  Chemistr)'  in  the  Royal  Institution. — 10.  Ap- 
pendix to  Mr.  Henry's  Paper  on  the  Quantity  of  Gases  ab- 
sorbed by  Water  at  different  Temperatures  and  under  dif- 
ferent Pressures.* — ^Appendix.  Meteorological  Journal  kept 
at  the  Apartments  of  the  Royal  Society. 

An  Essa^  on  the  Law  of  Patents  for  new  Ifweniitms :  te 
which  are  prefixed  two  Chapters  on  the  general  History 
of  Mofiopolies,  and  on  their  Introduction  and  Progress  in 
Engkma  to  the  Time  of  the  Inter^regnum :  with  an  Ap^ 
perxliXf  containing  Copies  of  the  Caveat,  Petition,  Oath$ 

and 
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end  other  Formulce  i.lviih  an  arranged  Catalogue  of  all 
the  Patents  granted  Jrorn  the  \st  oj  Jarmary  1800  to  the 
present  Time.  'By  John  Dyer  Collier,  1803.  Long- 
man and  Rees.  Roval  8vo. 

It  is  the  principal  design  of  our  periodical  work  to 
give  some  account  of  the  progress  of  science  and  philoso- 
phy; and  it  will  not  appear  to  our  readers  unconnected 
with  this  object  if  we  taJke  notice  of  a  publication  which  is 
the  first  on  the  subject^  and  the  professed  intention  of  which 
is  to  enable  men  of  superior  attainments  to  reap  the  pro- 
duce of  their  talents.  In  the  21st  of  James  the  statute  of 
monopolies  was  passed,  by  which  the  exclusive  privilege  of 
the  sale  of  any  important  discovery  for  fourteen  years  was 
assigned  to  tne  ingenious  inventor.  To  the  comments  on 
this  act  of  parliament,  and  the  cases  that  have  been  tried 
upon  it,  the  essay  to  which  we  are  now  adverting  is  de- 
voted ;  and  fulf  instructions  are  given  to  enable  the  candi- 
date for  the  royal  grant  to  obtain  his  patent,  and  to  protect 
himself  from  the  evil  consequences  of  its  infringement. 

The  list  of  patents  alluded  to  in  the  title  ps^e  shows  how 
extensively  the  private  studies  of  the  philosopher  are  at  this 
day  rendered  suoservient  to  the  purposes  of  commerce  and 
the  arts,  on  which  the  wealth  and  prosperity  of  the  countFy 
so  essentially  depend;  and  this  important  application  of 
the  pursuits  of  the  scientific  student  is  in  a  great  degree 
to  be  attributed  to  the  reward  thus  assigned  for  his  la- 
bours by  the  wisdom  of  public  institution.  Yet  he  is  often 
disappointed  of  this  honourable  remuneration  from  a  variety 
of  causes,  of  which  it  is  extremely  material  that  he  should 
be  apprised  ;  we  shall  therefore  extract  a  few  observations 
from  this  view  of  the  Law  of  Patents,  which  will  inspire 
him  with  caution,  and  tend  to  show  how  niaterial  it  is  to 
him  now  and  then  to  -descend  from  the  elevated  sphere  of 
science  to  the  lower  world  we  inhabit,  and  the  vulgar  affairs 
in  which  it  is  conversant  ;-^  ■ 

*Mt  is  a  melancholy  reflection^  that  of  the  numerous  pa- 
tents which  pass  the  great  seal,  and,  of  course,  subject  the 
grantee  to  considerable  expense,  very  few  become  sufficiently 

i)opuIar  and  notorious  to  reward  him  for  the  application  of 
lis  time,  labour,  and  talents.  We  mention  this  as  a  cau- 
tion to  men  of  enterprise  and  ability,  that  the  sanguine  tem- 
perament to  which  tney  are  commonly  subject  may  not  lead 
them  to  colour  too  highly  the  remote  prospect.  A  pro- 
found observer  of  human  nature  has  told  us,  that  before  wc 
Arrive  9X  the  age  of  forty  we  usually  make  an  anticipation 

S3  too 
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too  favourable  of  the  future;  and  the  spirit  and  energy 
which  supply  the  inventive  talent  are  peculiarly  liable  to  this 
species  or  self-deception. 

*^  It  will  be  seen  in  the  catalogue,  that  a  great  variety  of 
patents  have  been  extended  to  objects  connected  with  those 
Dranches  of  the  trade  and  manufactures  of  this  country 
which  are  of  the  first  importance  to  commercial  prosperity. 
No  less  than  thirteen  patents  in  a  very  short  period  have 
been  assigned  for  improvements  on  the  steam-engine,  most 
of  which  would  have  been  probably  suppressed  if  the  legal 
discussion  on  the  patent  of  Messrs.  Bout  ton  and  Watt,  for 
an  improvement  on  the  same  invention,  had  not  completely 
decided  the  question  on  the  competency  and  validity  of  pa- 
tents for  improvements,  whenever  those  improvements  can 
be  deemed  material  and  useful. 

*'  The  mere  inspection  of  the  following  list  will  show 
.how  necessary  it  is  that  patentees  should  be  mformed  of  the 
rules  laid  down  in  the  Law  of  Patents.  It  will  be  seen  how 
great  a  portion  of  the  grants  appear  by  their  titles  to  be  ex- 
tended not  to  any  piece  of  mechanismf  utensil,,  ormanufac- 
ture,  but  to  a  process,  method,  or  principle,  for  which  no 
patent  can  be  valid.  It  is,  however,  some  consolation  to 
reflect,  that  what  is  stated  as  such  is  often  the  application 
of  a  method,  process,  or  principle,  in  some  substantial  form, 
for  which  a  patent  can  be  maintained.  It  is  now  under- 
stood that  where  this  construction  can  be  given  it  will  be 
applied  in  the  most  beneficial  sense  for  the  patentee ;  and 
that  no  advantage  will  be  taken  of  minute  verbal  criticisms 
to  render  the  royal  grant  nugatory,  and  to  disappoint  the 
inventor  of  his  equitable  reward." 

Useful  Hints  to  those  who  are  afflicted  with  Ruptures ;  on 
the  Nature,  Cure,  and  Consequences  of  the  Disease;  and 
of  the  empirical  Practices  of  the  present  Day.  By 
T.  Sheldrake. 

For  the  present  work  the  public  is  indebted  to  the  author 
of  a  very  useful  work  entitled  '^  A  Practical  Essay  on  the 
Club-foot  and  other  Distortions  of  the  Legs  and  Feet  of 
Children,"  which  has  been  well  received.  The  present 
appears  to  us  to  be  equally  useful,  and  well  deserving  of 
the  attention  of  such  as  are  afflicted  with  ruptures,  or  have 
relations  in  that  situation. 
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ACADEMY  OP  SCIENCES  AT  STOCKHOLM. 

In  the  sittin?  of  the  13th  of  April  M.  Melanderhjelm  read 
an  account  or  the  expedition  recommended  by  his  Swedish 
majesty  in  the  beginning  of  the  year  1801,  for  the  purpose 
of  solving  in  a  decisive  manner  the  problem  in  regard  to 
the  figure  of  the  earth,  which  is  of  so  much  importance  to 
astronomy.  The  king  for  the  accomplishment  of  this  object 
appropriated  the  sum  of  5000  rix^doilars,  and  appointed  two 
members  of  the  academy,  Messrs.  Of^erbom  ana  Svanberg, 
to  perform  the  requisite  operations.  These  gentlemen  im- 
mediately proceeded  to  the  neighbourhood  of  the  polar  circle 
to  prepare  every  thing  necessary  for  the  operations  :  such  as 
observatories  for  the  two  remotest  stations ;  signals  on  every 
convenient  point  in  the  extent  of  twenty-two  Swedish  miles ; 
and  a  series  of  triangles  as  convenient  as  the  situation  of  the 
country  would  admit.  After  making  these  preparations  they 
returned  again  to  Stockholm  to  receive  one  of  Borda's  circles, 
constructed  at  Paris  by  Lenoir  under  the  inspection  of  De- 
lambre,  together  with  two  metres,  and  a  Peruvian  toise  of 
iron  which  the  French  National  Institute  presented  to  the 
Swedish  Academy  of  Sciences.  These  articles,  however,  did 
not  arrive  before  the  beginning  of  December  at  Stockholm, 
\(^here  Messrs.  Ofv^erbom  and  Svanberg  made  preparations  for 
their  new  journey.  But  as  the  academy  foresaw  that  two 
persons  would  not  be  sufficient  to  superintend  all  the  indi  • 
vidual  parts  and  details  of  this  operation,  which  required,  so 
much  accuracy.  Dr.  Holmquist  of  Upsal  and  Mr.  Palander 
of  Abo  were  appointed  to  unite  themselves  to  Messrs.  Of- 
Verbom  and  Svanberg,  and  to  assist  them  in  their  labour. 
These  gentlemen  set  out  together  in  the  beginning  of  the 
year  1802 ;  and  immediately  on  their  arrival  at  Tornea  pre- 

Eared  the  iron  rods  which  were  destined  for  measuring  the 
ase  line,  and  made  ready  for  the  measurement.  The  place 
on  the  river  Tornea  used  as  a  base  in  1736  was  again  made 
choice  of  for  the  same  purpose.  Eight  weeks  were  emploved 
in  this  operation,  from  the  middle  of  February  to  the  middle 
of  April.  The  centigrade  thermometer  often  stood  at  25, 
26,  and  even  30°  under  the  freezing  point.  It  was  neces- 
sary to  measure  with  th^  greatest  accuracy  all  the  angles 
belonging  to  the  series  of  triangles — a  labour  they  were  ob* 
liged  to  defer  till  summer^  which  in  that  climate  is  exceed- 
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ingly  short.  The  number  of  these  angles  amounted  to  about 
80;  and  it  was  requisite  that  the  measurement  of  each 
should  be  repeated  at  least  thirty  times,  in  order  to  render 
as  insigni^cant  as  possible  the  errors  in  the  graduation,  from 
which  no  instrument  is  entirely  free.  This  was  not  only 
done,  but  many  of  the  angles  were  measured  sixty  and  even 
eighty  times ;  and  at  the  end  of  August  the  operations  were 
so  far  advanced,  that  observations  were  macle  of  the  pole- 
star,  by  which  the  extent  of  the  arc  of  the  meridian  mea* 
sured  could  be  determined.  The  last  southern  point  was  at 
Malom,  a  small  island  in  the  archipelago  of  Tomea,  where 
the  gentlemen  employed  arrived  in  the  beginning  of  Sep* 
temper,  and  continued  their  observations  on  the  latitude  of 
this  place  till  the  end  of  October.  The  observation  of  the 
zenith  distance  of  the  pole-star  was  repeated  400  times. 

In  order  to  avoid,  in  determining  the  absolute  latitude  of 
the  first  and  last  stations,  the  uncertainty  which  might  arise 
fix)m  the  declination  of  the  pole-star,  its  zenith  distance  at 
its  inferior  passage  of  the  meridian  was  observed  88  times. 
When  all  tnese  operations  were  performed,  the  expedition 
was  considered  to  be  at  an  end,  and  the  observers  returned 
home.  Messrs.  Ofvcrbom  and  Svanberg,  in  order  to  gratihr 
the  curiosity  of  astronomers,  who  are  interested  in  the  result  • 
of  this  new  measurement,  immediately  on  their  return  to 
Stockholm  undertook  a  calculation ;  according  to  which  it 
appears,  that  in  the  latitude  of  66^  SK/  U'83''  the  length  of 
a  degree  of  the  meridian  is  57309  toises,  or  186  toises  less 
than  that  given  bv  the  measureinent  of  Maupertuis.  This 
without  doubt  will  be  an  agreeable  novelty  to  those  who  are 
acquainted  with  the  importance  of  this  question,  and  its 
relation  to  the  grand  phenomena  of  nature.  If  this  result  be 
compared  with  that  ot  Bouguer's  measurement  at  the  equator, 
we  ODtain  l  *3 1 3th  for  the  flattening  of  the  earth  at  the  pole  | 
and  the  northern  degree  of  the  meridian,  which  hitherto  has 
been  so  difierent  from  all  other  results  deduced  from  the  pre-  ^ 
cession  of  the  equinoxes,  experiments  with  the  pendulum,' 
calculations  of  the  parallax  compared  with  the  ellipsoid  form 
of  Jupiter,  no  longer  forms  any  exception,  but  coincides 
nearly  with  that  which  the  greatest  mathematicians  of  the 
last  century  were  obliged  to  admit.  Messrs.  Ofverbom  and 
Svanberg,  tiowever,  do  not  consider  the  above  result  as  ab- 
solute and  definitive,  because  improvements  may  still  be 
made  in  their  provisional  calculation,  which  perhaps  may 
amount  to  so  toises ;  and  this  is  the  more  possible,  as  one 
second'  of  variation  will  occasion  a  difference  of  16  toises, 
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All  that  we  as  yet  think  ourselves  authorised  to  assert  is^ 
that  the  flattening  of  the  earth  cannot  at  any  rate  be  greater 
than  l-300dth. 
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ABROSTATION. 

Gamerin's  33d  Ascent. 

vJn  the  Ist  of  July  Gamerinj  accompanied  by  Mrs.  Gar- 
nering ^cended  in  his  balloon  at  Petersburgh  in  presence  of 
their  imperial  majesties^  a  great  number  of  persons  of  di- 
stinction, and  an  immense  concourse  of  spectators.  This 
asccQtj  being  Gamerin's  33d^  took  place  m  the  garden  of 
the  first  corps  of  cadets^  where  a  tent  had  been  erected  for 
their  majesties^  who  repaired  thither  at  six  o'clock  in  the 
eveoing*  After  they  had  examined  the  balloon^  Gamerin 
presented  to  the  emperor  a  small  one  filled  with  inflammable 
air,  which  his  majesty  let  off  himself.  Other  balloons  of 
SI  similar  kind  were  then  presented  to  their  majesties,  and 
to  his  ro^al  highness  the  grand  duke  Constantine^  who  let 
them  off  in  like  manner,  in  order  to  ascertain  the  direction 
of  the  wind.  The  state  of  the  atmosphere  was  exceedingly 
favourable.  At  half  after  seven  the  aerial  travellers  entered 
the  car.  The  signal  was  given,  and  the  balloon  ascended  in 
a  majestic  manner.  At  eight  o'clock  it  b^an  to  descend, 
and  the  aeronauts  reached  the  earth  in  safety  on  the  little 
Ochta  at  some  distance  from  Petersburgh, 

Mr.  Robertson's  Balloon. 

Mr.  Robertson  about  the  middle  of  July  ascended  in  a 
balloon  at  Hamburgh,  accompanied  by  his  ihend  M.  Lhoest. 
The  following  are  the  details  published  by  Mr.  Robertson 
himself : 

^^  On  the  day  on  which  I  determined  to  make  my  ascent, 
I  resolved  to  rise  to  as  great  an  elevation  as  my  health  and 
strength  would  permit.    M.  Lhoest,  my  friend  and  com- 

E anion,  having  determined  to  accompany  me,  we  took, 
esides  provisions,  as  large  a  quantity  of  ballast  as  the  car 
could  conveniently  contain.  After  hovering  some  time  over 
the  city  of  Hamburgh,  we  resolved  to  ascend  higher;  and, 
having  thrown  out  some  ballast,  we  rose  to  such  a  height 
that  the  elasticity  of  the  air  distended  our  balloon  so  much, 
that  we  were  obliged  to  open  the  valve  and  suffer  a  certain 
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quantity  of  gas  to  escape.  It  issued  from  the  balloon  with 
ft  loud  noise.  The  tension  of  the  balloon  being  consider- 
ably lessened,  we  threw  out  more  ballast,  and  ascended 
till  it  was  almost  impossible  for  us  to  endure  the  great 
cold  which  we  experienced.  My  teeth  chattered ;  my  pulse 
beat  with  violence ;  my  veins  swelled ;  and  the  blooa  issued 
firom  my  nose.  The  state  of  my  friend  was  different :  his 
head  seemed  to  be  swelled,  and  he  could  not  keep  his  hat 
on.  We  experienced  also  a  great  numbness^  wnich  in- 
clined us  to  steep. .  Not  being  able  any  longer  to  endure  thin 
state^  we  resolved  to  descend ;  which  we  did  slowly,  for  half 
an  hour,  with  our  watches  in  our  hands.  About  half  after 
twelve  we  arrived  over  Badenburg  near  Winsen  on  the  Luhe^ 
where  we  purposed  to  get  out ;  out  the  inhabitants,  taking 
us  for  spectres,  fled  with  the  utmost  consternation,  carrying 
with  them  their  cattle,  and  sought  shelter  in  their  houses^ 
the  doors  of  which  they  shut. 

My  friend  having  oDserved  to  me  that  this  terror  might 
be  injurious  to  us,  and  induce  these  people  to  iire  at  us,  we 
threw  out  a  part  of  our  remaining  ballast,  and>  having  again 
ascended,  continued  our  voyage  till  two  in  the  afternoon. 
We  at  length  descended  near  Wichtenbeck^  on  the  road  to 
2JelI,  where  commissioners  Weyhe  and  M.  Raven  were  sa 
kind  as  to  give  us  every  assistance  in  their  power,  and  caused 
us  to  be  conducted  with  our  balloon  to  the  first  post,  about 
five  leagues  distant  from  the  place  of  our  descent.  We  arrived 
at  Wichtenbeck  in  perfect  health,  after  having  passed  over 
twenty-five  French  leagues  hi  five  hours* 

By  some  further  particulars  which  Mr.  Robertson  has 
since  published  at  Hamburgh,  it  appears  that  he  rose  to  the 
height  of  2600  toises.  "  When  the  balloon  rose  (says  he), 
the  thermometer  was  at  28  inches.  At  1 1  o'clock  the  ma- 
chine, which  had  not  been  entirely  filled,  became  so  dilated 
that  the  inflammable  air  issued  with  noise  from  the  lower 
tube.  As  this  aperture  was  not  sufficient,  I  was  obliged  to 
open  the  upper  valve.  It  remained  open»  nearly  a  quarter  of 
an  hour,  during  which  time  the  balloon  ascended  m  a  per- 

f)endicular  direction  z  at  intervals  we  threw  out  some  bal-* 
ast.  The  atmosphere  below  us  was  serene,  but  above  us 
it  was  somewhat  cloudy.  Though  we  approached  the  sun, 
the  heat  decreased  as  we  ascended,  and  we  could  look  at 
that  luminary  without  being  dazzled.  When  the  barometer 
was  at  14  inches  it  appeared  to  become  stationary.  The 
thermometer  was  at  4|  degrees  below  zero.  The  cold  waa 
not  excessive ;  but  the  singing  in  my  ears  increased,  and  all 
our  faculties  seemed  to  be  palsied  by  a  general  indisposition. 

Having 
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Having  taken  a  little  wine  to  recruit  my  strength,  I  began 
some  experiments,  but  they  were  not  satisfactory.  I  pro- 
.posed  to  my  companion  to  ascend  higher :  he  consented, 
though  as  much  mdisposed  as  myself.  We  successively 
threw  out  ballast.  The  mercury  in  the  barometer  fell  to 
12*4  inches.  At  that  height  tne  cold  out  of  the  car  was 
insupportable,  though  the  thermometer  was  only  one  degree 
below  the  freezing  point.  We  were  obliged  to  respire  faster, 
and  our  pulse  beat  with  extreme  rapidity.  We  could  scarcely 
resist  the  strong  inclination  to  sleep  with  which  we  were 
seized.  The  blood  rushed  to  our  head,  and  M.  Lhoest  re* 
marked  that  it  had  entered  my  eyes.  My  head  was  so  swelled 
that  I  could  not  put  on  my  hat.  In  this  region,  where  the 
balloon  was  invisible  from  the  earth,  Mr.  Kobertson  made 
the  following  experiments  : 

1st,  Having  let  a  drop  of  ether  fall  on  a  piece  of  glass, 
^t  evaporated  m  four  seconds. 

2d,  He  electrified  by  friction  glass  and  sealing-wax.  These 
substances  gave  no  signs  of  electricity  which  could  be  com- 
municated  to  other  bodies.  The  Voltaic  pile,  which  when 
the  balloon  was  set  free  from  the  earth  acted  with  its  fiiU 
force,  gave  only  a  tenth  part  of  its  electricity. 

3d,  The  dipping  needle  seemed  to  have  lost  its  magnetic 
virtue,  and  could  not  be  brought  to  that  direction  which  it 
had  at  the  surface  of  the  earth. 

4th,  Hb  struck  with  a  hammer  oxygenated  muriate  of 
potash. \ /The  explosion  occasioned  a  sharp  noise,  which, 
though  not  very  strong,  was  insufferable  to  the  ear.  It  is 
also  to  be  observed,  that  though  the  aeronauts  spoke  very 
loud  they  could,  witii  great  difficulty  hear  each  other. 

5th,  At  that  height  Mr.  Robertson  was  not  able  to  ex:- 
tract  any  electricity  from  the  atmospheric  electrometer  and 
condenser. 

6th,  In  consequence  of  a  suggestion  from  professor 
Helmbstadt  of  Berlin,  Mr.  Robertson  carried  with  him  two 
birds:  the  rarefaction  of  the  air  killed  one  of  them;  the 
other  was  not  able  to  fly,  it  lay  extended  on  its  back,  but 
fluttered  with  its  wings. 

7  th,  Water  began  to  boil  by  means  of  a  moderate  degree 
of  heat  maintained  with  quicklime. 

8th,  According  to  observations  made,  it  appeaiis  that  the 
clouds  never  rise  above  2000  toises,  and  it  was  only  in 
ascending  and  descending  through  clouds  that  Mr.  Robert- 
son was  able  to  obtain  positive  electricity. 

NATURAL 
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NATURAL   HISTORY. 

Captain  Baudin^  commander  of  the  ships  sent  on  a  voyage 
of  discovery  round  the  world,  by  the  French  government, 
having  collected  at  New  Holland  and  the  Moluccas  a  quan- 
tity of  productions  from  the  three  kingdoms  of  nature, 
sufficient  to  load  one  of  the  ships,  dispatched  them  to  France. 
They  arrived  lately  at  Havre  in  the  Ndturalistef  commanded 
by  captain  Hamelin.  On6  of  the  professors  in  the  Museum 
of  Natural  History  at  Paris  was  commissioned  to  receive 
them,  and  to  take  the  speediest  measures  for  conveying  them 
to  the  place  of  their  destination. 

This  collection  consists  of  more  than  140  boxes  or  half 
barrels,  containing  minerals,  vegetables,  or  animals. 

The  minerals  are  contained  in  14  boxes. 

The  vegetables,  consisting  of  plants  dried  and  prepared 
for  the  herbal,  occupy  12 :  besides  these  there  are  3  casks 
filled  with  specimens  of  different  kinds  of  wood  ;  S  boxes 
with  seeds,  and  more  than  60  half  casks  of  living  plants. 

The  dead  animals,  or  the  remains  of  them,  such  as  ma- 
drepores, shells,  insects,  preserved  birds,  and  skins  of  qua- 
drupeds, fill  35  boxes. 

The  living  animals  consist  of  19  individuals,  and  are  con* 
tained  in  9  cages. 

All  these  articles,  planks  of  wood  proper  for  cabinet- 
makers, and  some  utensils  of  the  Indians,  were  conveyed 
from  the  Naiutaliste  into  two  small  brigs  of  the  state  de- 
stined to  carry  them  to  Paris,  and  to  land  them  at  the  gate 
of  the  Museum  of  Natural  History. 

This  cargo  is  one  of  the  most  valuable  of  the  kind  ever 
brought  to  Europe;  but  unfortunately  the  length  of  the 
voj^age,  the  want  of  means,  and  the  multitude  of  rats  with 
which  the  vessel  was  infested,  and  ignorance  in  regard  to 
the  manner  of  treating  live  beings,  caused  a  great  many  of 
them  to  perish  on  the  passat^e  from  the  South  Sea  to  France, 
Many  of  the  animals  died,  and  several  of  those  alive  arc 
in  a  languishing  condition.  A  small  number  only  arc  in 
good  health,  such  as  the  Indian  hinds  and  the  black  swans, 
male  and  female.  Fortunately  they  are  the  most  valuable 
of  those  embarked. 

In  regard  to  the  living  vegetables,  they  have  suffi^red  still 
more :  of  a  hundred  individuals  sent  from  Port  Jackson 
onlv  thirty  give  any  signs  of  life,  18  or  15  vegetate  feebly, 
ana  only  half  a  dozen  at  most  are  in  a  good  state.  Ai^on^ 
the  latter  thc'-re  are  several  kinds  of  the  flax  of  New  Zea- 
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land)  the  most  valuable  plant  of  the  whole  cargo  for  the 
purposes  of  rural  and  domestic  oeconomy. 

We  are  assured  that  captain  Baudin  will  continue  his  re-* 
searches  around  New  Holland ;  that  he  is  employed  in  col- 
lecting geographical  observations  and  natural  productions ; 
and  that  he  will  return  in  the  month  of  July  next  year  with 
a  more  considerable  cargo.  As  the  different  parts  of  this 
new  collection^  during  the  vojrage^  will  be  under  the  care  of 
those  who  collected  tnem,  it  is  probable  they  will  arrive  in 
a  good  state,  and  that  they  will  enable  naturalists  to  become 
better  acquainted  with  the  productions  of  this  fifth  part  of 
the  world. 

RUSSIAN  VOTAOfi   OF   l>lSCOVfiRY» 

The  two  vessels  destined  for  the  new  Russian  voyage  ot 
discovery  are  the  Nadeschda  (the  Hope),  commanded  by 
eaptain-lieutenant  Krusenstem,  the  chief  of  the  expedition  ; 
and  the  Newa  commanded  by  captain-lieutenant  Lisjansky. 
Both  these  gentlemen  are  naval  officers  of  distinguished 
talents,  and  animated  with  the  utmost  zeal  for  promoting 
the  objects  of  the  undertaking.  Dr.  Redowsky  of  Moscow 
has  been  appointed  physician  to  the  expedition,  with  a  sa-^ 
lary  of  2000  roubles,  and  800  roubles  for  his  table.  As 
these  vessels  are  destined  also  to  carry  an  embassy  to  Japan, 
this  opportunity  will  be  embraced  to  send  back  to  their 
native  country  some  Japanese  separated  from  it  by  an  un- 
fortunate accident.  In  the  year  1793  the  governor  of  the 
province  of  Sendey,  in  Japan,  dispatched  a  transport  laden 
with  provisions  for  the  maintenance  of  the  troops  in  the 
capital.  In  consequence  of  tempestuous  weather  this  vessel 
was  driven  from  its  course,  and,  after  wandering  about  for 
four  months,  was  at  length  wrecked  on  the  island  of  Na-' 
azky,  which  belongs  to  the  Russian  American  company. 
The  governor  received  the  Japanese  who  escaped,  and  who 
amounted  to  sixteen  persons,  with  great  friendship,  and 
sent  them  to  Ochozk.  They  were  conveyed  thence  to  Irkuzk^ 
where  they  arrived  in  the  month  of  September  17Q4,  and 
afterwards  were  removed  to  Petersburgh.  At  present  they 
amoimt  to  twelve,  as  four  of  them  died  and  two  remained 
voluntarily  at  Irkuzk.  They  have  learned  to  speak  the 
Russian  language  with  tolerable  facility,  and  four  of  them 
have  embraced  the  christian  religion.  The  emperor  has 
given  them  their  choice,  either  to  return  to  their  own  coun- 
try or  to  remain  in  Russia.  Only  three  have  resolved  to  re- 
turn to  Japan,  and  one  even  ot  these  will  accompany  the' 
tmbassy  back  to   Russia.    Among  the  presents  dbstin^ 

for 
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for  the  emperor  of  Japan  is  an  ingenious  piece  of  work-  . 
manship  carried  from  England  to  Russia  by  a  German 
named  Schuri^  and  sold  to  the  empress  Catharine  1 1,  for 
15000  roubles.  .  It  represents  a  peacock  of  the  natural  size^ 
which  spreads  out  and  folds  together  its  magnificent  feathers 
in  a  manner  which  exactly  imitates  nature.  It  is  accom- 
panied by  a  great  number  of  birds  and  small  animals,  which 
all  move  with  the  greatest  ease,  and  emit  the  sounds  pecu- 
liar to  them.  This  beautiliil  automaton  was  placed  formerly 
in  the  Tauride  palace,  and  under  Paul  L  was  removed  to 
the  collection  of  rarities  in  the  Hermitage. 

VACCINE  INSTITUTION. 

The  following  new  Edition  of  Directions  for  the  Faccin^ 
Inoculation  has  been  lately  issued  by  this  Institution: 

I.  The  limpid  matter  should  be  taken  from  a  decidedly 
characterized  cow-pock,  which  is  proceeding,  apparently^ 
through  its  respective  stages.     It  is  most  efficacious  in  pro- 
ducing the  vaccina  from  a  pock  before  the  eleventh  or 
twelfth  day ;  and  is  most  abundant,  and  is  usually  taken^ . 
about  the  ninth  day.     But  it  may  be  used  at  an  earlier 
period,  even  as  early  as  the  fifth  day,  if  it  can  be  collected. . 
However,  matter  from  a  pock  later  than  the  eleventh  or. 
twelfth  days  is  not  more  liable  to  produce  inflamed  arms, 
than  that  from  younger  pocks ;  and  if  the  cow-pock  be  ex- 
cited at  all,  it  is  as  distinct  as  from  any  earlier  matter.    No 
differences  in  the  effects  of  the  vaccine  matter  inoculated 
appear  to  depend  on  the  presence,  extent,  or  absence  of  the 
red  areola. 

II.  The  matter  is  usually  taken  on  glass,  .thread,  or  a 
quill,  on  which  it  should  be  suffered  to  become  dry  with* 
out  applying  heat,  and  when  so  dried  it  is  scarcely  visible. 
The  air  should  be  excluded  by  keeping  the  matter  betvveea 
two  glass  plates,  or  in  a  bottle  filled  with  hydrogen  gas. 

III.  As  dried  matter  fails  much  more  frequently  to  ex- 
cite the  vaccina  than  recent  fluid  matter,  it  will  be  advisa-  ' 
ble,  in  order  to  insure  the  effect,  or  for  obtaining  a  great 
quantity  of  matter,  that,  instead  of  a  single  puncture  or 
scratch  (which  is  sufficient  and  preferable  wUh  recent  mat- 
ter), there  be  matter  inserted  in  two  punctured  or  scratched-, 

})arts  in  each  arm.    The  dried  matter  at  the  time  of  inocu- 
ation  should  be  softened  by  warm  but  not  very  hot  water. 

IV.  The  inoculation  must  be  performed  in  the  same. 
nianner  as  for  the  small-pox. 

V.  If  the  infectious  matter  produce  the  required  effect  in . 

thres^' 
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three^  four^  or  five  days,  there  will  be  seen  a  red  spot 
like  a  small  gnat-bite ;  m  six  or  seven  days^  a  small  vesicle 
will  appear;  in  nine  days,  a  circular  vesicle  (improperly 
called  a  pustule)  will  be  found  as  large  as  a  pea,  or  from 
about  two-tenths  to  four-tenihs  of  an  inch  m  diameter^ 
usually  surrounded  by  a  red  areola.  By  the  eleventh  day 
the  vesicle  begins  to  scab  or  grow  dry,  and  turn  black  in 
the  middle,  and  the  areola  becomes  more  extensive.  By 
the  fifteenth  day,  but  often  later,  the  pock  becomes  a  mere 
scab,  circular,  prominent,  well  defined,  of  a  blackish  or 
mahogany  colour,  adhering  firmly ;  but  the  areola  disap- 
pears. Unless  it  be  separated  by  violence  the  scab  does  not 
fall  off,  in  general,  sooner  than  tlie  twentieth  day.  It  then 
leaves  a  cicatrix  permanent  for  life. 

VI.  If  the  eruption  or  pimple  excited  by  inoculation  has 
not  the  characters  and  does  not  pass  through  the  stages  in 
the  course  above  stated  (V),  although  sometimes  anoma- 
lous, this  cow-pock  may  render  the  constitution  unsus- 
ceptible of  the  small-pox,  yet  it  cannot  be  depended  upon. 
In  such  cases,  the  inoculation  should  be  re-instituted ;  for, 
if  the  vaccina  cannot  be  again  excited,  the  unsusceptibility 
desired  will  have  been  proouced :  but  if  a  further  proof  be 
wanted,  recourse  must  be  had  to  inoculation  with  the  va- 
riolous matter. 

VII.  In  many  cases,  no  constitutional  affectioh  or  fever 
can  be  perceived :  when  it  occurs,  it  is  almost  always  on 
the  nintn  and  tenth  days ;  but  provided  the  pock  exhibit  the 
distinctive  characters  of  the  cow- pock,  even  without  areola^ 
with  the  usual  course  of  its  stages,  the  susceptibility  of  the 
small-pox  will  be  as  effectually  destroyed  as  if  there  had  been 
considerable  febrile  affection,  and  extensive  areola. 

VIII.  If  erythema,  like  erysipelas,  extend  over  the  arm, 
with  swelling,  pain,  &c.,  it  has  always  subsided  in  a  few 
days  of  itself,  only  avoiding  irritating  applications,  or  at 
most  on  using  sedatives. 

IX.  Eruptions  sometimes  occur,  but  they  require  no  par- 
ticular treatment. 

X.  The  small-pox  may  break  out  at  any  period  within 
twelve  days  of  inoculation  for  the  cow -pock.  If  they  ap- 
pear earlier  than  the  sixth  or  seventh,  the  vaccina  is  cut  off 
in  its  progress  j  if  they  appear  later,  the  vaccina  goes  for- 
ward in  its  usual  course. 

XL  The  medical  treatment  which  may  be  required  from 
unusual  or  supervening  complaints,  being  analogous  to  that 
in  the  smalUpoz,  must  be  accordingly. 

3  XII.  Mea- 
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XII.  Measles^  chicken-pox^  hooping-cough^  and  oth«r 
disorders,  may  intervene  curing  the  vaccina^  without^  in 
general^  varying  its  progress** 

rULMINATiNO  SILVBR* 

In  our  last  we  gave  (from  M.  Van  Mons's  Journal)  a 
letter  from  Brugnatellij  announcing  as  new  a  preparation  of 
a  fiilminating  snver4  Having  since  compared  it  with  a  pro<« 
cess  described  by  the  honourable  Mr.  Howard  at  the  end  of 
his  interesting  paper  on  Fulminating  Mercury,  published 
in  the  Philosopnical  Transactions,  (also  in  this  work,  see 
vol*  vii*  p*  136,}  we  find  it  to  be  exactly  the  same* 

ASTRONOMir* 

The  weather  was  very  favourable  for  observing  the  soW 
eclipse  on  the  morning  of  the  17th ;  but  owing  to  an  error 
in  tne  Nautical  Ephemeris,  many  people  were  disappointed 
of  an  opportunity  of  seeing  the  Commencement  of  the  phae** 
nomenon. 

Geocentric  motion  of  Pallas  for  September  1809. 
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*  It  hat  been  found  proper  to  require  half«a*guinea  for  arming  three 
lancets,  or  for  matter  on  thread  or  glass:  but  each  practitioner  may  ba 
supplied  with  matter  as  often  as  wanted  for  his  own  use  only,  \iy  paying 
otae  guinea  annually,  the  expense  of  postage  and  porterage  being  dis- 
charged by  those  who  apply. 

The  Institution  does  not  warrant  any  matter  but  that  which  has  on 
the  package  the  impression  of  the  teal  of  the  lnstitudoD|  namelyi  a  cow, 
with  the  motto  Fe/idores  inseriu 
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LIV.  On  the  Stones  said  to  have  fallen  ai  Ensisheim,  m  the 
Neigkbowhood  of  jfgen,  and  at  ether  Places.  FVom '  tHe 
Memoir  of  M.  Ds  Dreb  *• 

X>fiiKO  desirous  to  eollect  a  certain  number  of  these  extra* 
ordinary  fiiets,  that  I  mirfit  compare  theha  with  each  other, 
I  sought  for  and  obtained  some  correct  ideas  respecting  tWo 
masses  of  this  kind ;  one  of  which  fell  near  Ensisheim^  and 
the  other  in  the  environs  of  Agen.  These  stones,  indeed, 
hare  been  already  mentioned ;  out  as  the  latter  was  neithet 
analysed  nor  described  mineralogically — as  the  circumstances 
of  the  fail  of  the  former  ^re  imperfectly  known — and  as,  at 
Ac  period  at  which  Mr.  Barthold  professor  of  the  central 
•ehool  of  the  Upper  Rhine  described  and  analysed  it,  he 
could  not  search  for  certain  distiit^ishing  characters  of  this 
kind  of  stones,  which  were  not  then  known— I  thought  it 
might  be  of  importance  to  give  an  account  of  them  here,  in 
oroer  to  remove  all  uncertainty  respecting  the  nature  of  these 
bodies^ 

1»    Stone  ofEnsiskeim* 

The  stone  known  under  this,  name,  which  fell  at  £nsi- 
iheim  in  Alsace,  made  a  great  noise,  especially  about  the 
end  of  the  fifteenth  century,  and  is  mentioned  in  sevend 
works.  Mr.  Butensehoen,  professor  of  history  in  the  cen- 
tral school  of  Colmar,  gave  some  account  of  it,  which  was 
inserted  in  the  Decade  Philosophiaue ;  and  to  the  kindness 
of  that  gentleman  I  am  indebted  tor  the  following  extracts 
from  the  chronicles  of  the  time. 

Literal  Translation  oj  a  German  Notice  respecting  the  Stone 
of  Ensisheimf  which  was  formerly  preserved  along  with 
that  Stone  in  the  Parish  Church  of  the  Place,. 

**jOn  Wednesday,  Nov.  7.  the  night  before  St.  Martin's 
diay,  in  the  year  of  our  Lord  149^,  a  singular  miracle  hap- 
pened :  for  Detween  the  hours  of  eleven  and  twelve  a  loud 
clap  of  thunder  took  place,  with  a  long-continued  noise, 
which  was  heard  at  a  great  distance ;  and  a  stone  fell  fronr 
the  heavens  in  the  Ban  of  Ensisheim  which  weighed  Q60 
pounds;  and  the  noise  was  much  louder  in*  other  places 
than  here.  A  child  then  saw  it  strike  on  a  field  situated  on 
the  upper  Ban,  towards  the  Rhine,  and  the  In,  near  the 

"*  Sec  the  latt  Number  of  the  Phil.  Mag. 
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canton  of  Gisgane^  which  was  aown  with  wheat.  It  di<i 
no  hurt,  except  that  it  made  a  hole  there.  It  was  afterwardi 
transported,  thence ;  and  a  great  inany  fragments  were  de- 
tached from  it,  which  the  faqd-vogt  forbade.  It  was  then 
deposited  in  the  church,  with  intention  of  suspending  it  as 
a  miracle ;  and  a  great  many  people  came  hither  to  see  this 
stone,  respecting  which  there  were  singular  discourses.  But 
the  learned  said  they  did  not  know  woat  it  was,  for  it  was 
something  supernatural  that  so  large  a  stone  should  fall  from 
the  atmosphere ;  but  tha.t  it  was  a  miracle  of  God :  becausci 
before  that  time,  nothing  of  the  kind  had  ever  been  heard  of^ 
seen,  or  described.  Wnen  this  stone  was  found,  it  had  en^^ 
tered  the  earth  to  a  depth  equal  to  the  height  of  a  man.  What 
every  body  asserted  was,  that  it  had  been  the  will  of  God 
that  it  should  be  found.  jAnd  the  noise  of  it  was  heard  at 
Lucerne,  at  ViUin^,  and  many  other  places,  so  loud,  thai 
it  was  thought  the  nouses  were  all  overturned.  And  when 
king  Maximilian  was  here,  the  Monday  after  St.  Catharine's 
day  of  the  same  year,  his  royal  excellency  caused  the  stone 
which  had  fallen  to  be  carried  to  the  castle ;  and  after  con* 
versing  a  long  time  with  his  lords,  he  ssdd  the  people  of  En- 
sisheim  should  take  it :  and  he  gave  orders  that  it  should  be 
suspended  in  the  church,  and  that  no  person  should  be  per« 
mitted  to  take  any  part  of  it.  His  excellency,  however^ 
took  two  fragments ;  one  of  which  he  kept,  and  the  other 
he  sent  to  duke  Sigismund  of  Austria*  Tne  people  talked 
a  great  deal  of  this  stone,  which  was  suspendea  in  the  choir^ 
where  it  still  is,  and  many  came  to  see  it." — Aritheniais 
in  Chronico  Hirsaugiensi,  m  Fitd  Blavii  Alhatis  xl.  adAu" 
man  1492.     Edit.  M.S.  GalU,  I690,  Fql.  II.  p.  551. 

"  The  same  year  (1493))  on  the  7th  day  of  November,  a 
stone,  called  a  thunder-stone,  of  a  prodigious  size  (for  we 
have  it  from  eye-witnesses  that  it  weighed  255  pounds),  fell 
from  the  heavens  in  the  village  of  Suntgaw,  near  the  town 
of  Ensisheim,  not  far  from  Bale,  a  city  of  Germany.  Its  fall 
was  so  violent  that  it  broke  into  two  pieces.  The  largest  is 
still  to  be  seen  at  the  door  of  the  church  of  Ensisheim,  sus^ 
pended  by  an  iron  chain,  as  a  proof  of  the  truth  of  the  fact 
which  we  announce,  and  to  preserve  the  remembrance  of  it.*' 
— Patdus  Lan^^  in  Chranico  Cirizense,  in  Vol.  III.  Scriptor. 
Ber.  Germ.  Htstor.  |>.  1964. 

'*  On  the  7th  of  tne  ides  of  November,  in  the  year  of  our 
Lord  1492,  there  arose  a  storm, .  during  which  tne  heavens 
appeared  to  be  on  fire.  While  the  thunder  roared,  a  stone 
of  a  prodigious  size  fell  from  the  heavens,  with  a  horrible 
crash^  near  the  town  of  Ensisheim^  on  the  lands  belonging 

to 
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to  the  emperor  Frederick.  Its  form  was  that  of  a  delta,  with 
a  triangular  point.  It  is  still  shown  at  Ensisheim  as  a  won- 
deriiil  phenomenon/' — Joh.  Linitaru  Appendix  ad  Fascicu'* 
him  Temporum  IVemeri  RoUewinck.  in  VoLL  Scriptor.  Rer. 
Germ.  liistor.  p.  580» 

The  same  year  (1492),  after  the  festival  of  St.  Martin^ 
t  stone  weighme  300  pounds  and  more,  hard,  and  of  diffe* 
rent  colours,  fell  in  Alsace,  with  a  great  noise,  from  a  bril- 
liant and  flaming  cloud.  The  rest  of  the  horizon  exhibited  no 
clouds.  At  the  same  moment,  the  heavens  being  still  serene^ 
a  large  red  cross  was  observed  around  the  moon» 

In  a  rescript  of  king  Maximilian,  dated  Augsbourg, 
Nov.  19,  1503,  that  sovereign  mentions  this  stone,  which 
he  says  fell  near  him  while  at  the  head  of  his  army ;  and  he 
gives  it  as  a  presage  of  the  victory  which  he  had  gained  over 
the  crown  of  France  *• 

Brant  also  has  made  this  stone  the  subject  of  some 
poems  f. 

One  of  the  firagments  of  this  stone  was  suspended  and  pre« 
aerved  in' the  church  of  £nsisheim  till  a  few  years  back,  when 
it  was  conveyed  to  the  library  of  Colmar,  and  there  depo- 
sited. It  weighs  about  150  pounds  at  least,  notwithstandmg 
the  specimens  which  have  been  detached  from  it ;  and  pro- 
fessor Butenschoen  says  that  this  stone  is  bejrond  all  doubt 
that  spoken  of  in  the  oefore-mentioned  chronicles. 

M.  Felix  Desportes^  pnefect  of  the  department  of  tha 
Upper  Rhine,  having  permitted  several  fragments  to  be  de- 
tached from  this  mass,  in  order  to  be  sent  to  me,  I  am  in- 
debted to  that  zealous  protector  of  the  sciences,  and  to  pro- 
fessor Butenschoen,  for  the  advantage  of  being  able  to  give 
a  comparative  description  of  its  characters,  and  for  an  ana- 
lysis of  it,  which  Vau(]uelin  imdertook  to  make. 

'^  The  different  specimens  of  this  stone  which  I  received 
did  not  exhibit  that  continued  black  vitrified  crust  observed 
on  the  stone  of  Sales,  and  other  stones  of  the  same  kind  | 
but  I  discovered  this  crust  in  the  cavities  which  had  been 
sheltered  from  the  shock  and  from  friction;  and  these  re- 
xnains  are  sufficient  evidences  to  attest  that  this  crust  had  ex- 
isted. It  exhibits  the  pufTed-up  appearance  of  vitrification : 
the  colour  is  only  rather  brown  than  black ;  which  arises 
cither  from  the  effect  of  time,  or  from  the  greater  quantity 

*  Rescriptum  Maximitiani  regis  de  cruciata,  &c.  die  ii  Nov.  1503,  in 
vol.  Rer.  Germ,  nono,  de  pace  publica,  autore  J.  P.  Datt.  Uloiy  169S, 
f.  114. 

t  De  fulgetro  immani  jam  nuper,  anno  14919  prope  Basilcam,  &c.  In 
vaiait  Sebatdaoi  Bram  canoinibus.    Batilc*,  1498,  4to. 
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of  iron  dtfitiscd  tbfoughdut  the  massy  as  will  be  seen  here« 
after. 

As  this  ston^  has  a  ^reat  resemblance  to  that  of  Sales^ 
I  shall  for  the  sake  of  brevity  give  only  a  comparative  de- 
scription of  thenu 

In  this  stone^  as  well  as  in  that  of  Sales,  there  are  found 
malleable  iron,  containing  nickel  disseminated  throughout 
it  in  grains ;  lamellated  and  whitish  sulphuret  of  iron  in 
the  form  of  lumps  and  grains ;  gray  sulphuret  of  iron  less 
sulphurated,  in  thin  scaly  strata,  which  line  a  iqultitude  of 
small  fissures  which  traverse  the  stone  in  every  direction  i 
but  it  is  observed  that  the  white  pyrites  in  it  form  larger 
lumps,  and  that  the  gray  pyrites  is  more  abundant  than  in 
thit  of  Sales. 

Small  amygdaloid  globules  might  perhaps  be  seen  in  it ) 
but  as  they  have  a  more  metallic  fracture  than  those  of  th« 
stone  of  Sales,  as  they  are  almost  confounded  in  regard  to 
appearance  with  the  mass,  they  do  not  deserve  particular 
attention.  Its  interior  colour  is  darker  and  bluer  than  that 
of  Sales,  and  its  fracture  is  somewhat  changeable  in  its  co« 
Ibur,  in  consetjuence  of  the  metallic  splendour  of  small  fis* 
tures,  which  ^ives  it  a  different  appearance  by  the  magnify- 
itig  glass ;  and  on  the  transverse  branches  of  these  fissures 
it  IS  obser\'ed,  that  this  texture  and  the  constituent  elements 
are  the  same  in  both,  except  in  regard  to  the  grain,  which 
is  finer,  and  the  tissue,  which  is  more  compact,  than  in  that 
of  Ensisheim. 

On  carefully  examinirrg  the  differences  which  I  ob- 
^rv^d  between  this  stone  and  that  of  Sales,  and  which  distin* 
guiiih  it  also  from  the  stones  of  Agen  and  of  Benares,  and 
from  others  of  the  same  kind  zSbout  to  be  mentioned,  it 
will  be  seen  that  they  do  not  relate  to  the  constituent  ele- 
ments, but  only  to  their  proportions;  it  is  therefore  impos- 
sible not  to  discover  that  this  mineral  mass  is  of  the  sam# 
nature  as  that  of  Sales  and  others  of  the  like  kind.  This 
is  confirmed  by  the  following  note,  communicated  to  me  by 
Vauouelin : 

"  This  stone  has  a  perfect  resemblance  in  the  number^ 
nature,  and  quantity  of  its  constituent  principles,  to  all  the 
stones  said  to  have  fallen  finom^  the  clouds  which  have  hitherto 
been  subjected  to  chemical  analysis. 

*^  It  is  certainly  composed  of  silex,  magnesia,  iron,  nickel, 
sulphur,  aud  a  small  quantity  of  lime. 

"  I  have  ascertained,  by  particular  trials,  the  presence  of 
sulphur  and  nickel  in  the  grains  of  malleable  iron,  and  in 
the  pyrites,  but  in  dUfere&t  proportions,  lliis  stone  there- 
fore 
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fbre  resembles^  in  every  pointy  all  those  which  have  fall^ 
from  the  atmosphere.''  ^ 

2.    Stones  ofAgen. 

The  stones  known  under  the  name  of  the  stones  of  Agen 
have  been  mentioned  in  the  Bibliotheque  Britannique  *• 
Their  fall  has  been  confirmed  by  numerous  testimonies  and 
authentic  documents^  inserted  by  M.Bertholon  in  the  Jbur- 
nal  des  Sciences  utiles  f. 

According  to  the  above  accounts,  these  stones  fell  on  the 
S4th  of  July  179O9  between  nine  and  ten  in  the  evening,  in 
the  communes  of  Juliac,  Creon,  and  others  a^acent,  between 
Roquefort  in  the  department  of  Liandes,  Mezin  in  the  de- 
partment of  Lot  and  Garonne,  and  Eause  in  the  department 
of  Gerz,  after  the  apparition  of  a  lai^e  fire-ball  which  passed 
through  the  air,  accompanied  with  a  loud  report. 

They  fell  at  different  distances ;  some  gently>  and  othera 
with  rapidity  and  a  hissing  noise. 

They  buried  thonselves  more  or  less  in  the  earth :  several 
had  fissures  in  them. 

Their  weight  in  general  was  between  a  quarter  of  a  pound 
and  two  pounds :  some  of  them,  however,  are  said  to  have 
weighed  from  twenty  to  twenty«-five  pounds ;  and  Mr.  St. 
Amand  saw  in  the  museum  of  Bourdeaux  one  of  these  frag- 
ments about  fifteen  inches  in  length,  taken  from  a  stone 
which,  as  said  in  the  accompanying  note,  crushed  a  cottace, 
ixiade  a  conical  hde  of  about  five  feet  in  depths  and  killed  a 
farmer  and  some  cattle,  at  the  time  of  the  explosion  of  July 
24, 1 790,  near  Roquefort  in  Landes. 

There  is  no  stone  in  the  place  where  they  fell  which  haa 
9ny  resemblance  to  them. 

Mr.  Darcet  was  so  kind  as  to  transmit  to  me  a  fragmoot 
of  one  of  these  stones,  which  fell  near  Barbotan,  a  pltuse  8i«> 
tuated  within  the  boundaries  above  traced  out.  It  was  that 
subjected  to  analysis  by  Vauquelin. 

71iis  stone  has  so  great  a  resemblance  to  that  of  SaleSj 
even  in  the  most  minute  particulars,  that  the  jnineralogical 
description  would  be  the  same,  and  therefore  I  refer  to  thie 
latter.  It  has  the  same  vitrified  crust ;  the  same  substances 
included,  and  nearly  in  the  same  proportions ;  the  same  tex* 
ture,  hardness,  and  aspect ;  the  same  chemicsd  characters. 

The  analysis  made  of  it  by  Vauquelin  gave  him  the  same 
chemical  substances  as  the  other  stones^  and  in  proportions 
nearly  the  same. 

*  No.  154.  p.  85.  t  No.  ft},  and  t4. 1790. 
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3.  Notice  respecting  a  Mass  of  Iron  which  fell  in  the  Mogul 
Territories,  Communicated  by  Mr.  Grevillb  to  the  Royal 
Society  of  London. 

All  the  masses  of  Iron  of  unknown  origin^  snch  as  those 
found  in  Siberia^  America^  &c.  contain  nickel,  and  have  be- 
sides characters  analogous  to  those  of  the  stones  which  have 
fallen  from  the  clouds.  These  circumstances  induced  Mr. 
Howard  and  Count  de  Boumon  to  conclude  that  these  sub« 
stances  might  have  had  the  same  origin.  The  following  fact 
tends  to  confirm  this  opinion.  Mr.  Greville,  who  commu- 
nicated it  to  the  Royal  Society,  extracted  it  verbatim  from 
the  Memoirs  of  Jehangire  emperor  of  the  Moguls,  written 
in  Persian  by  himself,  and  translated  by  colonel  William 
Kirkpatrick. 

<*  ^.  H.  1030,  or  the  l6th  of  the  reign.  The  following 
is  amon^  the  extraordinary  occurrences  of  the  period. 

'^  Early  on  the  30lh  of  Furverdeen  of  the  present  year*, 
and  in  the  eastern  quarter  (of  the  heavens),  there  arose  in 
one  of  the  villages  of  the  purgunnah  t  of  Jalindher  such 
a  great  and  tremendous  noise  as  had  nearly,  by  its  dreadful 
nature,  deprived  the  inhabitants  of  the  place  of  their  senses. 
During  this  noise  a  luminous  body  (was  observed)  to  fall 
from  above  on  the  earth,  suggesting  to  the  beholders  the 
idea  that  the  firmament  was  raming  fire.  In  a  short  time, 
the  noise  having  subsided,  and  the  inhabitants  having  re- 
covered from  their  alarm,  a  courier  was  dispatched  (by  them) 
to  Mahomed  Syeed,  the  aumil  X  of  the  aforesaid  purgunnah, 
to  advertise  him  of  this  event.  The  aumil  instantly  mount- 
ing (his  horse)  proceeded  to  the  spot  (where  the  luminous 
body  had  fallen).  Here  he  perceived  the  earth,  to  the  extent 
of  ten  or  twelve  guz  §  in  length  and  breadth,  to  be  burnt  to 
such  a  degree,  that  not  the  least  trace  of  verdure,  or  a  blade 
of  grass,  remained  ;  nor  had  the  heat  (which  bad  been  com- 
municated to  it)  yet  subsided  entirely. 

"Mahomed  Syeed  hereupon  directed  the  aforesaid  space  of 
ground  to  be  dug  up ;  when  the  deeper  it  was  dug  the  greater 
was  the  heat  found  to  be.  At  length  a  lump  of  iron  made  its 

^  The  first  of  Furverdeen  of  this  year  (  A.H.  1030)  corresponded  with 
Saturday  the  :^7th  of  Rubbi  ul  Akhir ;  consequently  the  30th  of  Furvcr* 
dccn  fell  on  the  26th  of  Jummad  ul  Ouwul,  or  A.  D.  l6io. 

f  A  purfrunnah  is  a  territorial  division  of  arbitrary  extent.  Tlie  pur- 
gunnah of  Jalindher  is  situated  in  the  Punjaub,  and  about  100  miles  south* 
cdst  of  Labor. 

t  Aumil  it  a  manager  or  fiscal  superintcndant  of  a  district. 

I  A  guz  is  rather  less  than  a  yvd. 

appearance^ 
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Appearance^  the  beat  of  which  was  so  violent  that  one  might 
have  supposed  it  to  have  been  a  furnace.  After  some  time 
it  became  cold ;  when  the  aumil  conveyed  it  to  his  own  habi- 
tation^ from  whence  he  afterwards  dispatched  it>  in  a  sealed 
bag,  to  court. 

^^  Here  I  had  (this  substance)  weighed  in  my  presence. 
Its  weight  was  160  tolahs*.  I  committed  it  to  a  skilful 
iartisan,  with  orders  to  make  of  it  a  sabre^  a  knife^  and  a 
dagger.  The  workman  (soon)  reported  that  the  substance 
was  not  malleable,  but  shivered  into  pieces  under  the  ham'- 
mer  f. 

^'  Upon  this  I  ordered  it  to  be  mixed  with  other  iron. 
Conformably  to  my  orders  three  parts  of  the  iron  of  light" 
ving  X  were  mixed  with  one  part  oi  common  iron  $  and  nom 
the  mixture  were  made  two  sabres^  one  knife^  and  one  dag* 
ger. 

*^  By  the  addition  of  the  common  iron,  the  (new^  sub- 
stance acquired  a  fine  temper ;  the  b]a4.e  (£sibricatea  from 
it)  proving  as  elastic  as  the  most  genuine  blade  of  Ulman- 
ny  §  and  of  the  south,  and  bending  like  them  without  leav- 
ing any  mark  of  the  bend.  I  had  them  tried  in  my  pre* 
sence,  and  found  them  cut  excellently ;  as  well  (indeed)  as 
the  best  genuine  sabres.  One  of  these  sabres  I  named  ka* 
tai,  or  the  cutter ;  and  the  other,  burk^serishtj  or  the  light" 
ning  natured. 

*'  A  poet  ||  composed  and  presented  to  mcj  on  this  occa* 
sion,  the  following  tetrastich : 

*^  ^This  earth  has  attained  order  and  regularity  through 
the  emperor  Jehangire, 

^'  In  his  time  fell  raw  iron  from  lightmng : 

^^  That  iron  was  by  his  word-subduing  authority  con- 
verted into  a  dagger,  a  knife,  and  two  sabres.' 

*'  The  chrono^am  of  this  occurrence  is  contained  in 
words  which  signify  ^  the  flame  of  the  imperial  lightning,^ 
and  give  the  year  (of  the  Hegira)  1030. 

<^  N.B.  The  foregoing  translation  (which  is  nearly  literal) 
has  been  made  from  a  manuscript  that  has  been  several  years 
in  my  possession ;  and  which,  although  without  a  date,  bears 
marks  of  having  been  written  at  a  remote  period. 

'VWlLLIAM  KlRKPATBICK.'^ 

*  A  tolah  is  about  i8o  grams  Troy  weight* 

t  Literally,  *'  it  did  not  ttind  beneath  the  hmnmeft  but  fell  to  pieces;'* 
;  This  expression  is  equivalent  to  our  term  ibunder^bott* 
§  The  name  of  the  place  here  designed  is  doubtful. 
11  The  poet  is  named  ia  the  original,  but  the  name  is  not  pcrfecdy  k- 
fible* 
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LV.  Memoir  on  the  Stones  which  have  fallen  from  the 
Atmosphere  J  arid  particularly  near  Lai^te,  in  the  Depart- 
ment  of  POme,  on  the  Mth  of  April  last.  Read  by 
C.  F0URCROT9  in  the  ptiblic  Sitting  of  the  Class  of  the 
Mathematical  and  Philosophical  Sciences  of  the  Institute^ 
June  19th,  1803. 

. JN  ATURB  sometimes  exhibits  to  us  facts  insulated,  as  we 
may  say^  and  so  different  from  any  thing  with  which  we 
are  acquainted,  that  their  existence  is  lone  problematical 
even  to  men  who  are  most  accustomed  to  observe  its  won- 
derful works^  and  to  calculate  its  powers.  It  was  in  this 
manner  that  naturalists  and  philosophers  for  a  long  time 
classed  among  fables  and  popular  errors  the  fall  of  solid  and 
stony  bodies  on  our  globe. 

Exact  accounts,  however,  which  have  been  multiplied  for 
six  or  eight  years  past ;  the  coincidence  of  meteoric  circum- 
stances which  in  all  these  accounts  accompany  the  princi- 
pal phsenomenon ;  the  analogy  of  the  form,  structure,  and 
colour,  observed  in  several  of  these  stones,  which  have  fallen 
at  different  times  and  in  different  places  very  distant  from 
each  other;  and  the  difficulty  of  referring  these  stones  to 
any  of  the  species  with  which  we  are  acquainted,  induced 
Mr.  Howard,  an  Enjglish  chemist^  to  analyse  these  produc- 
tions hitherto  so  little  known. 

By  chemical  examination  he  not  only  found  that  they 
were  all  composed  of  the  same  principles,  but  that  there 
was  a  striking  difference  between  them  and  all  the  other 
mineral  substances  hitherto  analysed.  He  found  that  they 
contained  in  general  from  a  fourth  to  two-(  birds  of  their 
weight  of  sllex^  a  third  of  iron,  a  sixth  or  seventh  of  mag- 
nesia, and  some  hundredth  parts  of  sulphur  and  nickel. 
He  found  also  that  the  general  mass  of  these  stones  con- 
tains inclosed  in  it  globiiJes  of  iron  allayed  with  nickel  and 
a  little  sulphur,  ana  framients  of  pyrites  composed  of  sul- 
phurated iron  and  nickel. 

C.  Vauquelin  obtained  the  same  results  from  three  of  the 
same  stones  analysed  by  Mr.  Howard,  and  from  two  others 
that  fell  in  France,  one  at  Barbotan  in  1 789,  and  the  other 
.at  Creon,  in  the  parish  of  Juliac,  on  July  84,  1790. 

The  attention  of  philosophers  was  much  excited  by  the 
novelty  of  these  results^  while  the  ability  of  the  chemists 
who  presented  them  commanded  the  utmost  confidence, 
*Uence^  instead  of  rejecting  the  existence  of  Uie  phenome- 
non. 
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non,  as  had  before  been  done^  the  greatest  philosophers 
were  desirous  that  it  should  be  carefiilly  studied,  fiiUy  con* 
firmed,  and  accurately  described.  With  this  view  C.  Izam 
coiTiposed  his  Lithoioaie  AtmosphiriquCy  which  was  soon 
presented  to  the  National  Institute.  In  Ibis  interesting 
work,  the  first  ever  written  on  the  subject,  are  found  a 
multitude  of  similar  facts  having  all  the  characters  of  au- 
thenticity;  and  all  the  opinions  hitherto  expressed,  both  in 
regard  to  the  existence  and  causes  of  the  [Aienomenon,  are 
clearly  detailed  and  discuiised. 

At  the  time  when  we  were  most  occupied  with  this  new 
problem  of  natural  philosophy,  and  while,  uncertain  in  re^ 
gard  to  its  existence,  we  were  discussing  the  authenticity  of 
the  accounts  given  of  it  by  the  antients  and  modems,  the 
inhabitants  of  Laigle  and  of  a  vast  extent  of  surrowndinr 
district  were  witnesses  of  the  phenomenon :  it  appearel 
over  their  heads  on  the  d6th  of  April,  with  circumstances 
capable  of  striking  with  terror  and  astonishment. 

Section  !• 

Description  and  Analysis  of  the  Stones  which  fell  at  LaigU, 
iu  the  Department  of  V  (kney  on  the  Q6th  oj  April  1803. 

From  all  the  letters  I  received,  and  which  I  successively 
communicated  to  the  Institute,  of  which  I  may  mention  as 
the  most  authentic  those  of  our  fellowomemoer  Leblond^ 
w  ho  has  resided  in  Laigle  tor  several  yeftr«,  it  results^ 

1st,  That  about  one  in  the  afternoon,  on  the  Sdth  of 
April,  the  air  being  rathcx  cold  tlian  warm,  and  the  sky  with- 
out clouds,  there  was  seen,  at  the  distance  of  twelve  or  fiff 
tccn  leagues  west-south-west  from  Laigle,  a  luminous  globe 
moving  towards  the  north-west  with  great  velocity. 

2d  9  That  nearly  at  the  same  hour  there  was  heajrd  at 
Laigle  and  in  several  of  the  surrounding  villages  a  violent 
explosion,  succeeded  by  two  others  no  less  extraordinar>^^ 
which  were  followed  by  a  rumbling  noise,  the  more  terrible 
as  no  one  knew  to  what  it  could  be  compared  or  ascribed^ 
and  which  continued  about  ten  minutes. 

3d,  That  after  this  noise,  by  which  the  anlmak>wei!e.as 
much  frightened  as  the  inhabitants,  there  w^re^ew  to  fell^ 
with  a  hissing  noise,  stones  very  much  scattered^  and  of  dif- 
ferent sizes,  from  S  or  3  gros  to  1 7  pounds  in  weight  i  that 
tlicse  stones  at  first  exhaled  a  strong  smell  of  sulphur,  which 
was  gradually  dissipated  ^  that  those  who  picked  up  aoxne 

of 
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of  them  at  the  time  found  them  very  warm ;  and  that  to 
judge  by  the  number  collected^  and  by  the  extent  of  the 
ground  on  which  they  were  founds  an  astonishing  quantity 
must  have  fallen. 

These  stones  in  general  are  irregular,  polygonal,  often 
cuboid,  sometimes  sub-cuneiform,  and  exceedingly  various 
in  their  diameters  and .  weight ;  they  are  all  covered  with 
a  black  gravelly  crust  consisting  of  a  fused  matter,  and  6Iled 
with  small  a^lutinated  grains  of  iron.  The  greater  part  of 
idiem  are  broken  at  the  comers,  either  by  their  shock  against 
each  other^  or  by  falling  on  hard  bodies.  The  interior  parts 
resemble  those  of  all  the  stones  analysed  by  Messrs.  Howard 
and  Vauquelin ;  they  are  gray,  a  little  varied  in  their  shades^ 
ffranulated^  and  as  it  were  scalyr,  split  in  many  points,  and 
filled  with'  brilliant  metallic  points  exactly  of  the  same  as- 
pect as  those  of  other  stones  of  the  like  kind. 

In  conjunction  with  C.  Vauquelin  I  analysed  them  m 
the  following  manner,  which  has  been  already  employed  on 
•imilar  occasions :  The  stone  being  reduced  to  fine  powder^ 
we  poured  over  it  muriatic  acid  somewhat  weakened.  A 
pretty  strong  effervescence  was  produced ;  an  odour  of  sul- 
phurated hydrogen  gas  was  disengaged,  and  the  liquor  as- 
sumed a  very  evident  green  colour :  the  gas  collected  waa 
not  entirely  sulphurated.  Muriatic  acid  was  twice  in  suc- 
cession poured  over  it  to  deprive  of  its  colour  the  insoluble 
part,  which  after  being  well  washed  was  found  to  be  pure 
flilex,  forming  more  than  half  of  the  whole  weight  ot  the 
ftone.  The  muriatic  solution  with  excess  of  acid  waa 
treated  with  ammonia,  which  precipitated  from  it  the  ox- 
idated iron,  and  retained  the  magnesia  and  the  nickel.  The 
iron  was  completely  separated  by  boiling  the  liquor,  and 
nearly  36  per  cent,  of  that  metal,  weakly  oxidated,  was  ob- 
tained. The  liauor,  containing  a  triple  muriate  of  ammo- 
nia, nickel,  and  magnesia,  was  mixed  with  a  solution  of 
potash  to  precipitate  the  magnesia,  which  carried  with  it  a 
tmall  portion  of  nickel.  Nearly  9  per  cent,  of  mamesian 
earth  was  obtained.  The  water  charged  with  sulphurated 
hydrogen  was  afterwards  employed  to  separate  the  oxide  of 
nickel,  of  which  we  found  aoout  9  per  cent. 

I  shdl  omit  saying  any  thing  here  of  some  difficulties 
which  occurred  in  the  details  of  this  analysis :  as  I  reserve 
Ihese  for  a  particular  memoir,  I  shall  content  myself  with 
announcing  the  result  of  the  analysis.  It  gave  us  as  the 
constituent  materials  of  the  stone  of  Lsugle  the  following 
proportions  nearly ; 
^  Silex 
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Silex        - 

• 

54 

Oxidated  iron    - 

• 

36 

Magnesia 
NicKel 

• 

9 

• 

3 

Sulphur 

• 

% 

Lime 

• 

1 

105 

The  5  per  cent,  of  increase  arose  from  the  oxidation  of 
the  metak  produced  by  the  analysis. 

Sbction  II* 
Analysis  of  the  Stone  of  Emisheim. 

The  stone  which  fell  at  Ensisheim  about  the  end  of  the 
I5th  century  has  given  rise  to  many  accounts  more  or  less 
fabulous.  Almost  all  contemporary  authors  speak  of  it. 
M.  Butenschoen^  professor  of  history  in  the  central  school 
of  Colmar^  has  communicated  to  me  several  interesting 
extracts  from  them :  but  I  shall  give  only  the  principal  facts 
of  this  interesting  history. 

We  read  in  a  manuscript  chronicle,  written  in  German^ 
that  between  the  hours  of  eleven  and  twelve  in  the  fore- 
noon, on  the  7th  of  November  1493,  there  was  heard  in. 
the  environs  of  Ensisheim  a  terrible  clap  of  thunder,  and 
that  a  child  saw  fall  in  a  field  sown  with  wheat  an  enor- 
mous stone,  which  entered  the  earth  to  the  depth  of  about 
three  feet :  it  weighed  at  that  time  260  pounds.  Maximi- 
lian, king  of  the  Uomans,  after  causing  some  fragments  to 
be  detached  from  it,  ^ave  orders  that  it  should  be  suspended 
in  the  parish  church  of  Ensisheim.  Since  the  revolution 
it  has  been  transported  to  Colmar,  and  placed  in  the  library: 
at  present  it  weighs  only  171  pounds. 

M.  Barthoid,  professor  of  chemistry  in  the  central 
school  of  the  Upper  Rhine,  gave  in  the  year  8  an  ana- 
lysis of  this  stone.  Besides  silex,  iron,  sulphur,  and  mag- 
nesia, he  announced  O*  1 7  of  aluminc,  and  considers  it  as 
a  secondary  argillo-ferruginous  stone,  arising  from  the  de- 
composition oi  primitive  rocks,  and  detached  from  a  neigh- 
bourmg  mountain. 

The  method  of  analysis  which  the  professor  followed  did 
not  allow  him  to  distinguish  very  accurately  the  earths 
which  enter  into  the  composition  of  this  proouction.  He 
admits  also  alumine,  which  we  did  not  find  in  any  of  our 

experiments ; 
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experiments;  while,  on  the  other  hand,  he  observed  no 
kiickel  $  which,  indeed^  it  was  impossible  to  discover  by  the 
means  he  employed. 

C.  Felix  Desportes,  prefect  of  the  Upper  Rhine,  always 
disposed  to  favour  reseigrches  useful  to  the  sciences,  sent 
me  a  fragment  of  the  stone  of  Ensisheim  weighing  several 
kilogrammes,  which  contained  on  one  side  a  portion  of  the 
black  fiised  crust  a  little  oxidated,  and  exhibited  all  the  other 
properties  of  the  other  stones  which  have  fallen  from  the 
Atmosphere.  There  are  found  in  it  a  kind  of  small  veins  of 
jgray  brilliant  sulphuret  of  iron  and  nickel.  We  did  not 
meet  with  any  very  apparent  globules  of  iron. 
.  A  hundred  parts  of  this  stone,  treated  according  to  the 
processes  alreaay  described^  gave 

Silex         -        -  -      56 

Oxidated  iron      -        -      30. 

Mamesia         -  *      IS 

Nickel        -         -         -         5-4 

Sulphur     -        -        -        8' 5 

Lime  -        -        1*4 
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It  contains  then  the  same  principles  as  the  stone  of 
Laigle,  and  differs  from  it  only  by  a  little  less  iron  and 
nickel^  and  by  a  little  more  magnesia  and  silex :  but  this 
difference  amounts  only  to  a  few  hundredth  parts. 

On  comparing  the  analysis  of  these  two  stones  with  those 
already  made  by  Messrs.  Howard  and  Vau(}ttelinj»  it  is  im- 
possible not  to  observe  a  striking  identity  m  their  compo- 
sition. 

Section  III. 

Conclusion  and  Reflections  on  the  Origin  of  these  Stones^ 

Here  then  we  have  nine  stones  all  well  ascertained  to 
have  fallen  from  the  atmosphere  with  noise^  detonation, 
luminous  meteors ;  all  gray,  granulated,  and  metalliferous 
in  the  interior  parts;  which  give  the  saftie  products  by  ana- 
lysis, containing  no  alumine,  but  a  great  deal  of  silex,  a 
little  mamesia,  and  a  singular  combination  of  iron,  nickel, 
and  sulphur :  in  a  word,  all  perfectly  similar  to  each  other, 
and  all  different  from  the  other  known  minerals  of  the  earth. 

It  cannot  therefore  appear  surprising  that  so  striking  a 

physical  and  chemical  analogy  should  mduce  a  belief  that 

all  these  stones  have  the  same  origin,  and  that,  as  they  form 

an  order  of  compoundsr  diffeitat  firom  any  thing  ever  yet  ob- 

i  served 
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served  among  minerals,  some  philosophers  shouM  condudc 
that  they  da  not  belong  to  the  fossils  of  mir  globe*  Several 
hypotheses  have  consequently,  for  some  months  past^  bees 
devised  to  explain  the  ibrmation  of  these  aingplar  pixxluc-* 
tions. 

It  has  long  been  asserted  that  tbcv  are  nothttig  dse  bat 
minerals  elevated  and  projected  from  tne  earth  by  Volcanoes* 
Other  philosophers  considered  them  as  stones  of  our  globe 
struck  and  fused  on  the  outside  by  lightmng  oa  the  spot 
where  they  were  found ;  and  lately  they  have  been  eonaU 
dered  as  earthy  and  metallic  substances  raised  into  the  ati> 
which  being  there  collected  and  agglutinated  haive  formed 
these  masses^  which  immediately  fell  down  by  their  own 
weight, 

'Die  manifest  eontradictions  exhibited  by^  these  opinions, 
either  with  the  principal  circumstances  or  the  fact  itself,  or 
the  fall  of  these  stones,  have  given  rise  to  one  less  impro- 
bable, though  perhaps  more  extraordinary.  It  is  that  of 
some  geometricians,  who  consider  them  as  volcanic  produc-* 
tions  projected  from  the  moon  beyond  the  sphere  of  its  at'' 
traction,  and  to  the  confines  of  that  of  the  earth. 

If  this  opinion,  on  the  6rst  view,  seems  to  be  contra- 
dicted by  all  the  ideas  hitherto  entertained,  it  is  at  any  rate 
seen  that  it  is  much  less  susceptible  of  solid  objectioos  than 
any  of  the  preceding  hypotheses*  The  same  may  be  said 
of  that  of  Chladni,  who  with  some  other  philoscpbera  eom* 
siders  all  the  masses  which  have  fallen  to  the  earth  as  solid 
bodies  detached  from  some  other  planet  at  the  time  of  their 
formation,  and  which  mo\'t*  about  in  infinite  apace  till  tfifiy 
meet  witli  another,  which  becoming  to  them  a  new  centrt 
of  gravity  attracts  them  to  its  surface. 

An  analytical  examination  of  all  these  hypotheses,  and 
the  little  s^reemeut  between  them  and  the  aggregate  of  the 
circumstances  which  constantly  accompany  the  phacnome* 
non  of  the  fiill  of  stones,  and  which  are  essential  to  them^ 
have  induced  the  author  of  the  Lifkologie  Atmospheriqtm 
to  suppose  that  these  stones  are  formed  of  the  elemsnta  ai 
those  earths  and  metals  which  they  exhibit  by  analysis | 
elements  which  he  supposes  to  be  in  the  gaseous  state  at  a 
great  height  in  the  atmosphere,  and  the  combination  of 
which  he  ascribes  to  unknown  circumstancesr  that  rardy 
occur.  This  opinion  admits  of  several  hypotheses,  too  Bur 
distant  from  what  is  yet  known  not  to  present  difficulties 
which  cannot  be  solved  in  the  present  state  of  our  know« 
ledge* 

To  conclude:  I  a  surii  situationa  one  is  obliged  to  cfaDcm 

among 
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among  ideas  each  as  uncommon  as  the  other ;  but  it  is  only 
by  rejecting  what  is  absurd  and  impossible  that  we  can  adopt 
what  at  first  would  have  appeared  incredible. 


LVI.  Of  the  general  Relation  between  the  Specific  Gra* 
vities  and  the  Strengths  and  Values  of  Spiritvmis  Liquors, 
and  the  Cvrcumstmices  by  ivhich  the  former  are  iri/luenced. 

[Continued  from  p.  s  1 1 .] 

Of  Over 'Proofs  and  Under-Proofs,  and  the  Modes  of 

appreciating  them. 

§  21.  X  HE  first  idea  respecting  the  denomination  of  the 
relative  values  of  spirituous  liquors  appears  to  have  been  that 
of  Mr.  Clarke,  the  inventor  of  the  hydrometer  now  known 
by«his  name,  which  was  founded  on  the  supposed  respec- 
tive proportions  of  water  which  would  be  requisite  to  reduce 
an  over-proof  spirit  to  proof,  or  proof  to  an  under-proof: 
the  quantity  of  water  was,  however,  considered  as  invaria- 
ble, being  always  one  gallon  j  whilst  that  of  the  spirit  was 
regarded  as  variable,  and  as  being  so  modified  as  to  produce 
the  required  ratio  between  the  two.  Thus,  a  liquor  which 
was  so  strong  as  to  be  supposed  to  require  the  addition  of 
half  its  measure  of  water  to  reduce  it  to  proof  was  called 
'*  one  to  two  over  proof,''  indicating  that  one  gallon  of 
water  added  to  two  of  the  spirit  would  make  proof  spirit  of 
it ;  a  spirit,  with  respect  to  which  it  was  conceived  that 
one-third  of  its  measure  of  water  would  render  it  of  proof 
strength,  was  called  *'  one  to  three  over  proof,'*  and  so  on. 
With  regard  to  such  liquors  as  were  below  the  proof  strength^ 
an  analogous  mode  of  denomination  was  used.  Thus,  a 
liquor  which  was  considered  as  being  of  equal  strength  with 
a  mixture  of  one  gallon  of  water  with  three  of  proof  spirit 
was  called  '*  one  to  three,"  or  more  commonly  *'  one  in 
four  under  proof."  This  latter  denomination  became  at 
length  almost  generally  employed  by  those  who  used 
Clarke's  hydrometer;  so  that  "  one  to  four"  was  regarded 
as  signifying  that  a  liquor  was  23  per  cent,  over  proof;  and 
^*  one  in  four,"  that  it  was  25  per  cent,  under  proof,  with- 
out the  use  of  these  epithets  themselves. 

§  22.  It  was  impossible,  however,  not  to  feel  the  incon- 
venience of  a  system  of  denomination  which  was  so  com- 
plex and  indefinite.  Every  scries  by  which  successive  Quan- 
tities, qualities,  or  values  of  any  description  are  denned. 

Vol.  XVI.  No.  64.  U  ought 
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ought  necessarily  to  be  as  nearly  equi-differetitial  as  is  (*on* 
iistent  with  the  nature  of  the  thing.  This,  however,  is  by 
no  means  the  case  with  that  which  is  here  employed.  The 
differences  between  the  successive  terms  of  the  harmonic 
series  one-half,  one-third,  one-fourth,  one-fifth,  one-sixth, 
&c.,  are  one-sixth,  one-twelfth,  one-twentieth,  one -thir- 
tieth, &c. ;  or  such  that  they  are  constantly  to  each  other 
as  the  products  of  the  terms  between  which  they  fall ;  and 
their  inequality,  therefore,  becomes  very  soon  exceedingly 
great. 

It  will  perhaps,  however,  be  more  intelligible  to  some  of 
our  readers,  if  wc  explain  this  matter  in  other  words.  The 
first  objection,  then,  which  must  naturally  occur  to  every 
one  with  regard  to  this  method  of  denominating  strengths^ 
is,  that  in  one  part  of  the  series  the  difference  between  uiose 
of  two  denominations  immediately  succeeding  each  other 
is  vastly  too  great,  whilst  at  another  part  of  it  this  differ- 
ence is  as  disproportionally  minute.  Let  us  suppose,  for  ex- 
ample, that  spirit  of  any  particular  kind,  of  proof  strength, 
is  worth  128.  per  gallon.  Then,  what  is  meant  by  Clarke's 
^*  one  to  two,**  or  that  spirit  of  which  2  gallons  would 
make  3  of  proof,  would  be  worth  12  multiplied  by  3  di- 
vided by  2,  or  18  s.  per  gallon ;  and  what  is  meant  by  his 
**  one  to  three,**  or  that  of  which  3  gallons  would  make 
4  of  proof,  would  be  worth  12  multiplied  by  4  divided 
by  3,  or  16d.  per  gallon  only.  The  difference  between  the 
strengths  and  values  of  these  two  kinds  of  spirit  is  enor- 
mous when  regarded  in  a  commercial  point  of  view;  and 
yet  we  have  no  denomination  according  to  his  system  (with- 
out using  more  complex  ratios  and  higher  terms)  for  any 
intermediate  strength.  If  we  wished  to  express  the  strengtn 
of  a  spirit  of  the  same  kind  which  was  in  this  respect  wortli 
17  s.  per  gallon,  we  have  no  name  for  it.  Now  let  us  look, 
at  two  other  terms  of  his  scries,  and  sec  what  is  the  differ- 
ence in  value  between  his  ^^  one  to  nine"  and  *'  one  to  ten.'* 
The  former  of  these  is  worth  12  multiplied  by  10  divided 
by  9,  or  138.  4d.;  and  the  latter,  12  multiplied  by  11  di- 
vided by  10,  or  somewhat  less  than  13s,  2id.;  so  that 
here  the  difference  is  but  little  more  than  1  Jd.  a  gallon,  in- 
stead of  28.;  and  the  further  we  proceed  according  to  thii 
system,  the  more  the  disproportion  increases.  But  this  \% 
not  all.  There  are  many  kinds  of  spirit  which  are  above 
his  '*  one  to  two,'*  though  we  have  not  yet  discovered  any 
which  would  require  an  equal  measure  of*^ water  to  reduce  it 
to  proof;  and  there  are,  on  the  other  hand,  faints  and  low 
wines  which  are  worth  preservuig,  which  are  below  bis 

•'  ou« 
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^'  one  in  two :"  and  for  all  these  we  have  no  term  what- 
ever. 

§  23.  The  next  mode  of  denomination  of  which  we  shall 
5peak  is  that  which  is  founded  on  the  consideration  of  the 
proportion  of  water  which  it  would  be  necessary  to  add  to 
or  subtract  from  a  given  quantity  of  any  liquor,  in  order  to 
render  it  of  proof  strength,  and  which  proportion  is  esti- 
mated in  hundredth  parts  of  the  quantity  of  the  liquor  in 
question.  Thus  a  liquor  of  which  100  gallons  would  re- 
quire the  addition  of  20  gallons  of  water  to  reduce  it  to 
tne  proof  strength  was  said  to  be  20  per  cent,  over  proof; 
and  one  of  whien  100  gallons  would  have  required  the  sub'^ 
traction,  if  that  were  possible,  of  20  gallons  ot  water  to  ren- 
der it  of  proof  strength  (or,  which  is  the  same  thing,  of 
which  100  gallons  might  be  produced  by  making  up  20  of 
water  to  100,  by  the  addition  of  proof  spirit),  was  said  to 
be  20  per  cent,  under  proof. 

§  24.  This  latter  method  of  denominating  the  strengths 
of  these  liquors  which  obtained  in  consequence  of  the  de- 
fects and  inconveniences  already  stated  in  §  21  to  have  be- 
longed to  that  of  Mr.  Clarke,  was,  as  well  as  that,  founded 
on  the  supposition  that  the  quantity  by  measure  of  any  com- 
pound of  spirit  and  water  would  be  equal  to  the  sum  of  their 
quantities  oefore  mixture,  the  principle  of  concentration 
(§  10)  being,  when  it  was  first  adopted,  scarcely  known. 

If,  indeed,  this  supposition  were  true,  either  mode  of 
denomination  would,  though  with  different  degrees  of  con- 
venience, convey  an  idea  of  both  the  relative  strengths  and 
values  of  the  compounds.  This,  however,  being  now 
known  to  be  by  no  means  the  case,  as  has  been  already 
stated,  it  is,  perhaps,  rather  unfortunate  that  the  system  of 
denomination  mentioned  in  the  last  section  has  now  ac- 
quired such  a  very  general  acceptation,  that  we  may  expect 
that  it  will  not  oe  without  some  difficulty  that  the  same 
system,  only  so  far  changed  as  to  render  it  consistent  with 
the  present  state  of  science  and  truly  indicative  of  relative 
strengths  and  values,  will  be  receivea  and  understood. 

§  25.  If  the  gallon  of  proof  spirit  is  to  be  our  standard 
of  comparison,  we  should  of  course  indicate  its  tempera- 
ture, for  quantities  by  measure  are  not  the  same  at  different 
degrees  of  heat  (§  8) .  We  have  already  supposed  this  to 
be  60^  (§  20) :  but  the  gauging  or  measuring  and  proving 
of  spirituous  liquors,  both  by  the  revenue  officers  and  deal- 
ers, are  performed  at  various  temperatures;  and  the  quan- 
tity of  the  spirit  itself  which  its  measure  indicates  therefore 
yariei  accordingly.  .Now  if  this  variation  in  bulk  was  equal 
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in  spirituous  compounds  of  all  strengths,  a  gallon  of  any 
such  liquor  would  at  any  degree  ol  neat  contain  a  certain 
proportion  ot  its  bulk  of  alcohol,  and  its  per-centage  would 
therefore  not  var\%  whatever  was  its  temperature,  thougli  a 
correction  would  be  necessary  with  respect  to  the  actual 
measure  of  each.  We  have  already  said,  however,  that  thia 
is  not  the  case  (§  9) ;  and  it  is  also  true,  that  not  only  the 
quantity  of  this  variation  is  diflerent  in  respect  of  their 
strengths,  but  the  law  of  its  progression  varies  still  more* 
If  the  expansion  ot  mercury  be  considered  as  uniform,  as  it 
appears  to  be  very  nearly  between  the  freezing  and  boiling 
water  points,  the  expansion  of  alcohol  is  progressively  in- 
creasing, but  in  a  very  small  degree,  between  30°  ana  80*^ 
of  Fahrenheit's  thermometer ;  whereas  water  actually  con- 
tracts by  elevation  of  its  temperature  till  it  reaches  40% 
after  which  it  again  begins  to  expand  in  a  very  increasing 
progression,  its  expansion  of  bulk  between  70°  and  80® 
Deing  more  than  5  times  as  great  as  that  which  takes  place 
between  40*^  and  50°.  The  expansion  of  mixtures  of  these 
two  fluids  will  in  both  respects  approach  nearest  to  that  of 
the  predominant  ingredient ;  but  the  exact  quantity  of  it, 
or  the  law  of  its  progression  in  any  such  compound,  can 
only  be  ascertained  by  experiment. 

We  must  therefore  apply  such  corrections  in  our  process 
as  may  give  us  the  quantity  of  proof  spirit  by  weight ;  or, 
which  amounts  to  the  same  thing,  by  measure  when  re- 
duced to  60°,  which  is  equivalent  to  100  parts  by  measure 
of  any  spirit  at  any  given  temperature  at  which  it  may  be 
xneasurea  and  proved. 

§  26.  The  ultimate  conclusion  from  the  premises  laid 
down  in  this  chapter  with  respect  to  the  mode  of  denomi- 
nating the  strengths  of  spirits  differing  from  proof  is,  that 
it  will  be  convenient  that  the  scale  should  be  graduated  in 
per  cents  indicating  the  relative  values  of  each  compound 
with  respect  to  the  common  standard  of  proof;  or  the 
number  of  parts  of  proof  spirit  by  measure  at  60°,  which 
would  produce  or  be  producible  from  100  parts  by  measure 
at  any  given  temperature  of  any  given  spirituous  liquor. 
Taking,  therefore,  the  strength  or  value  (for,  cceteris  pari^ 
luSj  they  are  in  the  same  ratio)  of  proof  spirit  as  denoted 
by  the  number  100,  some  other  number  between  unity  and 
1 70  will  represent  that  of  every  other  spirituous  compound. 

If,  for  example,  we  mean  to  express  a  kind  of  spirit  of 
•uch  a  strength,  that,  on  100  parts  of  it  by  measure  at  the 
existing  temperature  being  reduced  to  60**  of  Fahrenheit's 
thermometer,  and  then  made  up  to  134  with  water,  it 

should 
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flhould  become  equal  to  proof,  we  should  call  it  **  134/'  or 
*^  34  per  cent,  over  prdot ;"  adding  the  quantity  of  the  con^ 
eentration,  if  we  should  wish  to  ascertain  tne  necessary 
quantity  of  water  for  this  purpose,  which  would  in  this 
case  be  about  2  parts  more,  or  36  parts  in  the  whole.  If 
we  speak  ot  a  spirit  of  which  100  parts  would  be  producible 
by  the  addition  of  water  to  80  ot  proof  spirit,  we  should 
call  it  "  80,"  or  '*  20  per  cent,  under  proof."  It  appears 
to  the  authors  that  it  would  save  unnecessary  periphrasis^ 
and  be  more  convenient  in  several  re-^pects  to  u-e  the  former 
of  these  modes  of  expressio  i,  and  omit  the  terms  over  proof 
and  tinder  proof  altogether  in  the  denomination  of  these 
strengths.  If  this  system  were  adopted,  the  values  of  all 
spirituous  liquors,  when  equal  in  other  respects,  would  be 
in  the  direct  ratio  of  their  per-centages  thus  appreciated, 
and  the  duties  might  be  estimated  accordingly.  If  proof 
paid  5  s.,  120,  or  20  per  cent,  over  proof,  should  pay  6s.; 
and  80,  or  20  per  cent,  under  proof,  only  4s.:  and,  in 
short,  the  relative  values  of  proof  spirit  and  of  any  given 
compound,  or  of  any  two  liquors  of  diflFerent  strengths,  or 
the  equivalent  quantities  of  each^  would  in  this  case  be  to 
be  determined  in  a  moment. 

We  shall  here,  merely  for  the  purpose  of  illustrating  its 
advantages,  give  rules  for  the  solution  of  two  or  three  ques- 
tions which  occur  hourly  with  respect  to  this  subject,  with 
an  example  or  two  to  each,  founded  on  the  supposition  of 
the  establishment  of  that  system  of  denomination  which  is 
recommended  in  this  section. 

I.  To  determine  the  Value  per  Gallon  of  Spirit  whose  Per* 
Centage  is  known^  token  that  of  Proof  of  the  same  Value 
in  otiier  respects  is  given. 

Practical  Rule. — Multiply  the  value  per  gallon  of  ptoof 
ly  the  per-centage  of  the  liqtior,  and  tne  product,  pointing 
€jf  ttuo  decimals  on  the  right ,  gives  the  anstuer. 

EXAMPLES. 

1.  What  is  the  value  per  gallon  of  rum  of  127  (or  27 
O.P.),  when  proof  of  the  same  quality  in  other  respects  ia 
at  14s.? 

Ans.  It  is  worth  1 68 d.  =  14s.)  x  127  -*-  100  sb  213«3a 
pence,  or  17s.  9jd.  per  gallon. 

2.  What  is  the  value  per  gallon  of  rum  at  73  (or  27  U.P.), 
proof  being  worth  14s.? 

Ans.  It  18  worth  l68d.  (s  14d.)  X  73  -i-  100  =  124*64 
pence^  or  10s.  47 d.  per  gallon. 
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II*  To  determine  the  Value  per  Gallon  of  any  Spirituous 
Liquor  differing  in  Strength  from  Proof y  when  that  of 
any  other  Liquor ^  which  is  similar  in  all  other  respects 
except  Strength,  is  knownr-^the  Per-Centage  of  each 
being  given. 

Practical  Rule. — Multiply  the  value  per  gallon  given  by 
the  per^centage.  of  the  liquor  whose  value  is  required;  divide 
the  product  by,  the  per-centage  of  the  liquor  whose  value  is 
giveUf  and  the  quotient  is  the  answer. 

EXAMPLES. 

1 .  What  is  the  value  of  brandy  of  1 1 5  (or  15  O.P.)  when 
that  of  87  (or  13  U.P.)  is  Us.  per  gallon  ? 

.  Jlns.  It  is  worth  132  d.  (=  11  8.)    x  115  •+•  87  =  174$ 
pence,  or  145.  6id.         . 

,  2.  What  is  the  value  of  brandy  of  87  (or  13  U.P.)  when 
that  of  1 15  (or  15  O.P.)  is  148.  64 d.  per  gallon? 

jins.  It  is  worth  174*5d.  (=  14s.  6id.)  x  87  -*-  115 
B=  132  pence,  or  lis.  per  gallon. 

III.  To  determine  the  Quantity  of  Spirit  of  any  given 
Strength  which  is  equivalent  m  Pabie  to  a  given  Quan'* 
tity  of  any  other  Strength. 

Practical  Rule. — Multiply  the  quantity  given  by  the  per^ 
centage  of  the  Uquor ;  divide  the  product  by  the  per-cent^ 
age  of  the  liquor  whose  quantity  is  required,  and  the  quotient 
is  the  answer. 

EXAMPLES. 

1.  How  much  Hollands  of  113  (or  13  O.P.)  is  equiva- 
lent to  556  gallons  of  94  (or  6  U.P.)  ? 

uins.  556  X  94  -;-  1 13  =  46at  gallons. 

2.  How  much  Hollands  of  94  (or  6  U.P.)  is  equivalent 
to  462  i  gallons  of  1 13  (or  13  O.P.)  ? 

Ans.  462^  X  113  -T-  94  =  556  gallons. 

§  27.  It  will,  perhaps,  be  expected  from  the  authors  of 
this  essay  that  tney  should  here  enter  into  a  considerable 
detail  respecting  the  various  constructions  and  uses  of  those 
instruments  which  they  are  knowq  to  have  manufactured 
so  extensively  for  several  years  past  for  these  purposes.  This 
it  is  by  no  means  their  intention  to  do  in  the  present  in- 
stance ;  a  few  observations,  however,  on  the  subject  in  ge- 
neral may  not  be  unimportant. 

It  has  oeen  a  very  common  error  amongst  the  makers  of 
these  instruments  to  conceive  that  their  stem  should  be  verv 
slender  in  proportion  to  their  bulb;  a  construction  which 
rendered  a  great  number  of  weights  x^ecessary^  and  which 
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was  bv  no  means  conducive  to  their  accuracy.  The  surface 
of  a  slender  stem  is  proportionally  greater  when  compared 
with  its  soUd  content  than  that  of  a  small  one :  the  capillary 
attraction,  therefore,  and  the  weight  of  the  liquor  which 
adheres  to  it,  both  operate  more  powerfully,  if  we  take 
any  of  those  instruments  whose  stem  is  a  mere  wire^  we 
shall  find  them,  from  these  causes,  so  sluggish  in  their  mo<^ 
tion  that  they  will  generally  stand  at  any  point  of  the  sten) 
at  which  they  are  placedi  within  a  quarter  of  an  inch  of  a 
certain  part  of  it,  whereas  those  with  a  thicker  stem  regain 
the  same  point  instantaneously.  The  thicker  the  stem, 
therefore,  the  better,  so  as  it  be  only  within  such  limits  as 
to  render  the  difference  in  the  })oint8  at  which  the  instru- 
ment will  stand,  in  two  liquors  which  differ  in  a  very  minute 
degree  with  respect  to  their  specific  gravities,  sufficiently  per* 
ceptible. 

Let  us  calculate  for  a  moment  how  many  wei^ts  we 
must  have  to  a  spirit  hydrometer.  The  stem  may  very  con- 
veniently be  4  inches  long,  and  in  this  length  we  could 
easily  graduate  40  or  50  divisions,  so  that  a  difference  of 
<Mie-fourth  of  each  shall  be  very  visible.  But  we  want  to 
express  a  difference  of  nearly  200  in  specific  gravity  (or  from 
800  to  1000)  by  this  instrument  within  about  one-fourth  of 
an  unit.  We  shall  therefore  do  it  extremely  well  by  the 
virtual  lengthening  of  the  stem  to  four  or  five  times  its  real 
length  by  means  of  three  or  four  weights.  It  is  true,  the 
divisions,  unless  they  be  arbitrary  ones  with  a  scale  of  re* 
fercnce,  are  not  equal ;  if  they  be  units  of  specific  gravity, 
they  must  be  graduated  from  several  harmonic  scales :  but 
this  will  not  affect  the  truth  of  our  general  deduction ;  and 
three  or  four  weights,  therefore,  will  be  fully  sufficient  for 
the  nicest  spirit  hydrometer,  whatever  scale  of  graduation 
we- may  use  on  its  stem. 

This  kind  of  instrument  would  be  far  preferable,  even  if 
superior  accuracy  were  alone  the  object,  if  simplicity  were 
entirely  out  of  the  question,  and  40  weights  as  easy  and  as 
little  liable  to  error  in  their  application  as  4 :  but  when  we 
reflect  that  simplicity  and  facility  of  use  are,  perhaps,  even 
of  more  consequence  than  accuracy  m  the  result,  the  dif- 
ference in  the  advantages  of  these  modes  of  construction 
becomes  enormous. 

It  has  been  a  favourite'' opinion  with  some  gentlemen, 
that  glass  hydrometers  would  be  preferable  to  metallic  ones, 
because  they  would  not  be  liable  to  have  their  bulk  altered 
by  any  contusion  without  being  broken  to  pieces ;  whereas 
th€  latter  might  be  so  delved  by  rough  usage  as  to  give  fal- 
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lacious  indications  of  strength  without  its  being  perceived 
by  the  owner  of  them.  The  fact  is,  however,  that  akhough, 
for  certain  purposes,  where  metallic  instruments  cannot  be 
used  on  account  of  their  being  liable  to  corrosion  (as  in  the 
case  of  the  mineral  acids)  we  are  obliged  to  employ  glass, 
yet  they  are  by  no  means  capable  of  being  renderea  so  ac- 
curate as  those  which  are  made  of  metal.  The  proportion 
of  the  bulb  to  the  stem,  and  the  consequent  extent  of  the 
graduations,  are,  of  course,  within  certain  limits,  matters 
of  mere  chance ;  and  they  are,  therefore,  not  the  subject  of 
calculation.  Every  such  instrument  can  only  be  graduated 
by  direct  experiment :  and  to  those  who  would  contend  for 
the  eligibility  of  such  a  method,  where  the  other  can  be 
used,  we  can  only  say,  that  they  have  not  sufficiently  con- 
sidered the  subject.  The  metallic  stems  and  bulbs,  on  the 
other  hand,  are  by  the  tools  employed  for  these  purposes 
capable  of  being  reduced  so  accurately  to  the  required  oulk, 
that  tlie  error  in  any  point  of  the  scale  on  this  account  will 
not  amount  to  one-tenth  of  an  unit  in  the  specific  gravity. 
Nor  is  it  true  that  it  is  easily  possible  for  the  effect  of  such 
an  accident  to  pass  unnoticed  by  any  one  who  ought  to  be 
entrusted  with  the  use  of  an  instrument  at  alL  The  least 
want  of  proper  convexity  in  the  bulb  strikes  the  eye  in  an 
instant,  even  before  its  effect  would  be  such  as  to  be  per- 
<:eptible  in  the  indication  on  the  stem;  and  if  it  were 
not  so,  the  simple  operation  of  immersing  the  hydrometer, 
loaded  with  its  proper  weight  in  distilled  or  ram  water  at 
60^,  would  at  once  detect  such  a  circumstance,  so  that  no 
probable  inconvenience  can  ever  result  jErom  such  a  cause^ 

[To  be  continued.] 


LVII.  On  the  Purification  of  Nickel^  with  some  Remarks  on 
the  Solutions  of  metallic  Oxides  in  Ammonia,  &c.  By 
Mr.  R.  Phillips,  Mc^nber  of  the  Askesian  and  BritiA 
Minerahgical  Societies*. 

Although  nickel  has  been  discovered  more  than  a  cen- 
tury, yet  its  existence  as  a  peculiar  metal  has  not  been  so 
well  established  but  that  several  chemists,  even  of  late  years, 
have  entertained  considerable  doubt  on  the  subject.  This 
has  probably  been  occasioned  by  the  difficulty  in  separating 
it  from  the  metals  with  which  it  is  usually  mixed.  Of  these, 
copper  and  cobalt,  and  more  particularly  the  latter,  strongly 

**  Cpmnwnicatcd  by  the  Author; 
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resemble  it  in  some  of  its  chemical  habitudes.  On  account 
of  its  magnetic  property,  it  has  been  supposed  impossible  to 
divest  it  of  iron ;  and  until  the  method  lately  adopted  by 
R.  Chenevix,esq.  no  certain  means  appear  to  have  been  known 
for  the  separation  of  the  arsenic. 

In  order  to  purify  thia  metal  the  following  method  may 
be  adopted,  which  includes  that  above  alluded  to  for  the  se- 
paration of  the  arsenic.  Let  nickel  be  dissolved  in  dilute 
nitric  acid  to  complete  saturation ;  to  the  filtered  solution 
add  nitrate  of  lead  in  sufficient  quantity  to  precipitate  the 
arsenic  acid.  If  more  should  be  employed  than  is  required, 
the  excess  occasions  no  inconvenience.  Having  separated 
the  arseniate  of  lead  by  the  filter,  add  a  small  quantity  of 
nitric  acid  to  the  solution,  and  immerse  a  bar  of  iron  to 
precipitate  the  copper.  This  being  done,  there  remain  in 
solution  the  oxides  of  nickel,  cobalt,  iron,  and  lead,  which 
may  be  precipitated  by  carbonate  of  potash.  The  precipitate, 
after  sufficient  washing,  is  to  be  put,  while  moist,  into  a  so- 
lution of  ammonia,  which,  dissolving  the  oxides  of  nickel 
and  cobalt,  leaves  those  of  iron  and  lead  to  be  separated  by 
filtration. 

All  that  is  now  necessary  is  to  separate  the  oxides  of  co- 
balt and  nickel,  in  order  to  complete  the  purification  of  the 
latter :  but  befDre  the  experiments  for  this  purpose  are  re- 
lated, it  may  not  be  amiss  to  state  the  properties  of  the  ammo- 
niac^J  solutions  of  some  of  the  metallic  oxides,  although  the 
habitudes  of  all  of  them  are  not  immediately  connected  with 
the  present  inquiry.  These  I  prepared  by  precipitating  the 
t>xides  from  their  solutions  in  acid,  and  putting  them,  while 
moist,  into  solution  of  ammonia.  Notwithstanding  this  is 
the  most  favourable  state  for  the  ammonia  to  act  upon 
them,  yet  in  every  case,  even  after  long  digestion,  the  am- 
monia is  in  excess,  since  a  part  of  it  may  be  evaporated  with- 
out causing  any  precipitation  of  the  oxide.  As  these  solu- 
tions possess  aifterent  properties  when  the  ammonia  is  in 
excess  and  when  it  is  not,  in  the  following  experiments  I 
shall  call  the  former  solution^  and  the  latter  evaporated  so- 
bition.  The  evaporation  was  continued  until  moist  tur- 
meric paper,  when  held  over  the  solutions,  suffered  no 
change. 

Solution  of  oxide  of  silver  in  ammonia.  Colourless  :  is 
not  decomposed  by  water.  Evaporated  solution — Speedily 
decomposed  by  water :  the  precipitate  blueish  white,  be- 
coming gradually  brown  by  exposure  to  light. 

Solution  of  oxide  of  copper  in  ammonia, — Colour  purple. 

It 
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It  is  not  decomposed  by  water. — The  evaporated  sohtUm  is 
immediately  decomposed  by  it. 

Solution  of  oxide  of  cobalt  in  ammonia, — Colour  deep  red ; 
not  decomposed  by  water.  Nor  is  the  evaporated  solution 
decomposed  by  water^  even  when  so  diluted  as  to  be  nearl]^ 
colourless. 

Solution  <^  oxide  of  nickel  in  amtraemia.-— Colour  greenishv 
blue :  slowly  decomposed  by  water.  Evaporated  solution^^- 
Colour  pure  green :  decomposed  immediately  by  water. 

As  silver  and  copper  may  be  easily  obtainea  from  their 
solutions  by  well*known  methods,  the  above-related  expe- 
riments are  more  particularly  applicable  for  the  separation, 
of  cobalt  and  nickel ;  especially  as  the  properties  of  their 
solutions  differ  very  materially.  But  as  the  precipitation  by 
water  is  often  incomplete^  and  always  inconvaiient  on  ac- 
count of  the  quantity  necessarily  employed^  without  ex- 
amining the  extent  of  its  effects  in\he  present  instance,  I 
tried  other  methods  to  effect  the  separation  of  these  oxidesj, 
and,  after  some  fruitless  attempts,  tound  potash  answer  this 
purpose  extremely  well.  When  a  solution  of  it  is  added  to 
the  ammoniacal  solutions  of  metallic  oxides,  the  effects  pro*« 
duced  are  as  follow : 

Solution  of  oxide  of  silver  in  ammonia. — Slowly  decom** 
posed,  requiring  three  or  four  days  for  its  completion.  The 
precipitate  is  blackish  brown.  I  have  not  exammed  whether 
It  is  iulminating.  Evaporated  5o/2^/f09»— Immediately  de» 
composed :  the  precipitate  is  of  a  lighter  brown  than  the 
former. 

Solution  of  oxide  of  copper  in  ammonia. — Slowly  decom- 
posed, suid  m  very  small  quantity.  Evaporated  solution-^ 
j^uickly  decomposed. 

Solution  of  oxide  of  cobalt  in  ammonia, — Very  slowly  and 
sparingly  decomposed,  even  by  large  quantities  of  the  solu-* 
tion  of  potash,  and  more  slowly  as  the  solution  is  more  di- 
lute.^ Evaporated  solution,  by  the  addition  of  potash,  gra^ 
dually  changes  from  red  to  pink ;  then  becomes  scarlet,  at 
length  turns  brown,  and  deposits  brown  oxide  of  cobalt.  If 
a  quantity  of  solution  of  potash  be  added  to  a  small  quantity 
of  the  evaporated  solution,  precipitation  ensues  in  a  few 
hours ;  but  if  a  considerable  quantity  of  water  be  added  to 
similar  quantities  of  the  evaporated  solution,  and  of  potash,, 
five  or  SIX  days  are  required  to  complete  the  precipitation. 

Solution  of  oxide  of  nickel  in  ammonia. — Immediately  de- 
composed, and  the  more  readily  as  it  is  more  diluted.  Eva-^ 
porated  solution — The  same  properties  in  a  greater  degree. 
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By  comparing  the  above  statements  it  appieairs'pribper^  for 
the  separation  of  the  oxides  in  question^  tnat  the  solution- 
containing  them  should  have  the  ammonia  in  excess^  and 
ht  largely  diluted  before  the  addition  of  the  potash^  The 
excess  of  ammonia  prevents^  for  a-  considerable  length  of 
time,  any  precipitation  of  the  oxide  of  cobalt,  while  it  pro* 
duces  no  delay  in  the  precipitation  of  the  oxide  of  nickel. 
Mere  dilution  precipitates  a  part  of  the  oxide  of  nickel ;  and 
at  the  same  time  that  it  renders  tlie  remainder  more  easy  of 
precipitation,  it  prevents  for  several  days  any  deposition  of 
the  03^ide  of  cobalt.  The  following  experiikient  will  show 
th^t  this  method  may  be  relied  upOn : 

To  a  measure  of  solution  of  oxide  of  nickel  in  ammonia 
I  added  solution  of  potash  as  long  as  precipitation  took 
place.  The  precipitate  was  washed,  dried,  and  weighed.  As 
It  appeared  probable  that  all  the  oxide  of  nickel  might  not 
be  precipitated,  I  heated  the  solution  after  filtration  till  the 
ammonia  had  evaporated^  but  I  did  not  obtain  any  further 
^antity  of  oxide. 

To  a  similar  measure  of  the  satoe  solutioti  of  oxide  of 
itickel  I  added  a  measure  of  solution  of  oxide  of  cobalt  in 
limmonia,  and  precipitated  by  potash.  The  precipitate  ap^ 
peared  to  be  pure  oxiae  of  nickel ;  and,  after  drying,  its  weight 
did  not  difter  1-lOth  of  a  grain  from  that  of  tne  oxide  of 
nickel  obtained  in  the  former  experiment.  This  experiment 
was  repeated  with  nearly  similar  results. 

Soda  produces  the  same  effects  as  potash^  and  appears 
to  act  ratner  more  readily  ;  but  whether  in  smaller  quantity 
than  the  latter  I  have  not  tried.  Carbonate  of  potash  pro- 
duces no  effect.  The  decomposition  of  the  ammoniacal 
solutions  by  potash  appears  to  depend  upon  a  combination 
of  the  two  alkalies  ;  the  compound  possessing,  as  is  usual 
in  chemical  combinaticms,  properties  either  partially  or  to- 
tally differing  from  those  of  its  constituents.  That  tnis  pre- 
cipitation does  not  depend  upon  dilution  has,  I  think,  been 
already  shown ;  and  the  following  experiments  more  cleairly 
determine  that  it  must  be  ascribed  to  some  other  cause : 

To  one  measure  of  solution  of  ammonia  I  added  three  mea- 
sures of  water.  Moist  oxide  of  nickel  put  into  this  dilute 
solution  quickly  coloured  it.  After  several  days  digestion 
the  solution  decomposed  by  potash  furnished  nearly  four 
grains  of  oxide. 

One  measure  of  solution  of  ammonia  was  mixed  with 
three  measures  of  dilute  solution  of  potash.  After  as  long  di- 
gestion with  moist  oxide  of  nickel  as  in  the  former  case,  the 

solution 
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solution  had  not  acquired  any  colour ;  and  on  evaporating 
the  ammonia  no  oxide  of  nickel  was  obtained. 

As  far  as  I  have  examined^  the  solutions  of  oxides  in  car- 
bonate of  ammonia  possess  the  same  properties  as  those  in 
ammonia ;  for  although  carbonate  of  potash  does  not  de- 
compose the  latter^  yet  the  former  are  decomposed  by  potash. 
This  is  easily  explained.  Potash  has  a  stronger  affinity  for 
carbonic  acid  than  ammonia  has  :  when^  therefore^  a  carbo- 
nated ammoniacal  solution  is  decomposed  by  it^  a  part  of  the 
potash  combines  with  the  carbonic  acid  of  the  carbonate  of 
ammonia^  and  the  remaining  part  decomposes  what  by  the 
action  of  the  other  ha!s  become  ammoniacal  solution. 

Considering  that  the  supposition  of  a  combination  of  the 
two  alkalies  would  be  strengthened  if  the  experiments  which 
gave  rise  to  it  could  be  reversed,  i.  e.  if  it  were  possible  to 

frecipitate  with  ammonia  substances  dissolved  oy  potash^ 
dissolved  in  the  latter  silica,  alumina,  and  several  metallic 
oxides.  On  adding  ammonia  to  these  solutions,  I  at  first 
thought  I  had  succeeded  in  obtaining  precipitates ;  but  upon 
examining  the  ammonia  employed^  I  found  that  it  con- 
tained a  small  quantity  of  carbonic  acid ;  and  that  when  am- 
monia free  from  it  was  used,  no  precipitate  was  in  any  case 
obtained.  Although  these  experiments  did  not  succeed  in 
supporting  the  above  supposition^  yet  they  are  by  no  means 
fatal  to  it.  It  is  probable  that  potash  has  a  stronger  affinity 
for  the  substances  which  it  dissolves  than  it  has  for  am- 
monia ;  and  in  this  case,  as  no  combination  could  be  ef- 
fected, no  precipitation  would  ensue.  In  the  first  experi- 
ments potash  and  ammonia  seem  to  possess  a  stronger  affi- 
nity for  each  other  than  ammonia  has  for  the  oxides  soluble 
in  It. 

Judging  by  the  effects  produced  by  water  and  potash,  the 
affinity  or  ammonia  for  the  metallic  oxides  appears  to  be  as 
follows : 

Oxide  of  cobalt. 
Oxide  of  copper. 
Oxide  of  silver. 
Oxide  of  nickel. 
I  reduced  a  quantity  of  the  oxide  of  nickel,  obtained  by 
the  above-descnbed  process,  and  obtained  a  button  of  metal 
which  exhibited  the  tbllowii  g  properties : 
Colour — ^Dull  yellowish  white. 
Fracture — ^Foliated.    Specific  gravity  8'51. 
Fragile,  but  capable  of  slight  extension  by  hammering.. 
Strongly  magnetic. 

In 
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In  one  of  the  late  French  journals  it  is  proposed  to  sepa- 
rate the  oxides  of  cobalt  and  nickel  by  oxidizing  the  former 
by  means  of  the  hyperoxygenized  muriatic  acid.  I  have  tried 
the  method  recommended  without  success. 


LVIIL  On  Machines  for  measuring  Elasticity.  By  a  Friend 

to  Physical  Inquiries. 

To  the  Editor  of  the  Philosophical  Magazine. 


SIR^ 


A.  FEW  years  ago  an  eminent  botanist^  now  abroad,  being 
desirous  of  ascert^uninjg  the  comparative  elasticity  of  diffe- 
rent woods,  was  wishing  to  have  some  machine  made  for 
that  purpose ;  but  whether  or  not  any  such  machine  has 
been  yet  made  lam  not  acquainted.  At  the  same  time  the 
subject  was  mentioned  the  following  contrivances  occurred 
to  my  mind,  which,  if  carried  into  execution,  might  in 
tome  measure  answer  the  purpose  ;  and  if  you  think  them 
worth  communicating  to  the  public,  I  shall  be  glad  to  see 
them  noticed  in  your  magazine.  They  may  serve  for  some 
of  your  readers  as  hints  to  improve  on,  and  be  the  means  of 
some  much  more  accurate  method  of  ascertaining  the  elas- 
ticity of  bodies  being  invented. 

First  Contrivance. — ^A  machine  niight  be  made  which 
should  have  a  flap  on  which  balls  of  different  sorts  of  wood, 
or  other  substances,  might  be  placed,  and  suddenly  let  fall 
on  a  slab  of  ivory  or  marble :  on  this  machine  there  should 
be  an  upright  graduated  post  in  order  to  see  to  what  height 
each  ball  rebounded ;  by  which,  in  som^e  instances,  the  com- 
parative elasticity  of  the  body  subjected  to  trial  might  be 
judged  of. 

observations. — ^This  method,  in  order  to  be  accurate, 
should  be  tried  in  the  exhausted  receiver  of  an  air-pump ; 
otherwise  with  light  bodies,  such  as  cork  and  elder-pith^ 
both  very  elastic,  the  experiment  will  not  answer.  The  in- 
strument for  performing  the  common  guinea-and-feather 
operation  might,  perhaps,  be, as  eood  a  contrivance  as  any : 
a  wire  caee  might  be  placed  under  the  receiver  in  order  to 

Erotect  the  glass.    Bodies  of  nearly  the  same  gravity  might 
e  tried  in  the  air.    The  standard  ball  might  be  ivory  let 
fall  on  ivory,  or  marble  let  fall  on  marble. 

Second  Contrivance, — ^Thin  slips  of  different  sorts  of 
wood^  &c.  might  be  bent  half  round  a  circular  piece  of 

board, 
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boards  and  suddenly  let  loose  to  fly  back  bv  their  own  force 
gainst  a  piece  of  wood*  hanging  like  a  door  on  hinges  *» 
The  piece  of  wood  should  move  on  a  graduated  arch^  in 
order  to  determine  the  degree  .of  force  with  which  the  dif- 
ferent slips  fly  back. 

Observations. ^Ho^  far  this  contrivance  will  answer  I 
am  not  able  to  determine  5  but  it  appears  on  consideration 
that  some  judgment  may  be  formed  of  the  elastic  quality  of 
bodies  by  this  method,  where  the  substance  is  capable  of 
being  cut  into  slips,  which  will  bend  easily  and  reapver  their 
form  again.  Should  either  of  these  proposed  schemes,  or 
others  more  preferable,  be  adopted,  it  appears  to  me.  that 
the.  knowledge  obt^ned  hw  them  might  be  of  considerable 
use  in  various  branches  of  art^  as  well  as  satisfactory  to  the 
inquiring  naturalist. 

London, 
September  7,  1803. 


'  LIX.  Account  of  two  Foetuses  produced  ly  the  same  Parrotg 
which  in  the  Year  I80I  produced  a  young  one  at  Rome. 
Bv  C.  L.  MoROZZO,  Member  of  the  institute  of  Bologna^ 
of  the  Italian  Society  of  the  Sciences^  of  the  Academy  of 
Stockholm^  and  of  that  of  Padua  t . 

.  In  th^  letter  which  I  addressed  to  C*  Lacepide  in  the  y/sar 
ISO  I  on  the  birth  of  a  parrot  at  Rome  (see  Philosophical 
'  Magazine,  No.  XLVII.),  I  contracted  an  engagement  with 
Ihe  public,  as  I  promised  to  employ  all  my  care  on  the  qggs 
Vrhich  these  parrots  might  lay  in  the  spring  of  the  next  year 
(180S).  I  shall  now  discharge  my  promise;  and  though  my 
care  was  not  crowned  with  success,  I  flatter  myself  that  the 
amateurs  of  natural  history  will  find  in  it  aome  interesting 
details. 

I  did  every  thing  in  my  power  to  get  again  into  my 
'  hands  these  parrots,  promising  to  the  owner  to  take  the 
'  greatest  care  of  them  possible.  By  theso  means  I  should 
'  have  been  enabled  to  observe  more  exactly  their  habits ;  but 
J.  A.  Passed,  the  owner  of  them,  who  was  governor  <of 
'  Orvieto,  gave  absolute  orders  that  his  son^  in  whose  keep- 
.  ing  they  had  been  the  preceding  year,  and  at  whose  house 
^  J  had  made  all  my  observations,  should  send  them  to  him. 

*  Or  it  may  be  made  to  strike  the  end  of  a  rod  or  arrow  in  the  manner 
«  of  the  catapvilta.  The  distance  to  which  the  arrow  is  carried  will  defcr- 
:^.XDine  the.elastic  force.— Edit. 

f  From  the  Journal  dc  P by iique^  Florcal,  an.  ii« 

These 
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These  bMs  had  already  begun  their  amours.  No  rea- 
isons  were  able  to  persuade  him  to  recall  his  orders*  I  was 
therefore  obliged  to  suffer  them  to  depart :  happily  they 
sustained  no  injury  by  the  way. 

I  therefore  employed  the  only  resource  that  remained ; 
which  was,  to  request  him  to  take  every  possible  care  of 
them;  to  cause  materials  for  building  tneir  nests  to  be 
placed  within  their  reach ;  and  to  transmit  to  me  a  journal 
of  every  thing  that  might  take  place.  I  even  delivered  to 
him  a  small  memorandum  in  regard  to  the  observations 
which  I  more  particularly  wished  him  to  make. 

He  informed  me,  that  on  the  21st  of  June  the  female 
deposited  her  first  egg ;  that  on  the  35th  she  deposited  an-> 
other ;  and  on  the  29th  a  third.  I  flattered  myself  with 
^e  happiest  success ;  but  though  the  female  sat  on  them 
continually,  after  the  term  of  forty  days,  which  we  found 
the  preceding  years  to  be  the  term  of  incubation,  observing 
that  the  first  egg  had  been  dragged  out  of  the  nest,  and  that 
the  other  two  had  been  bruised/  we  thought  proper  to  exa- 
mine them ;  and  the  following  is  a  literal  translation  of  the 
procis-verbal^  written  in  Italian^  which  was  sent  to  me  on 
the  occasion : 

*'  We  the  undersigned,  physician  and  sui^eon  of  the 
town  of  Orvieto,  declare  to  whom  it  may  concern^  that  we 
saw  in  the  house  of  J.  A.  Passeri,  governor  of  the  town, 
two  parrots  of  the  kind  called  Amazons,  viz.  a  male  and 
a  female,  and  that  on  a  requisition  from  the  said  governor 
we  paid  several  visits  to  these  birds  after  the  female  seemed 
ready  to  lay.  We  observed  that  the  female  on  the  31st  of 
June  1802  deposited  an  e^  in  a  nest  which  she  had  con- 
structed under  a  chest  of  drawers,  and  lined  with  linen  rags 
which  had  been  placed  within  her  reach. 

^'  On  the  S5th  of  the  same  month  she  deposited  a  se- 
cond, and  on  the  29th  a  third. 

''  We  observed  that  the  female  sat  on  the  e^,  and  that 
^e  continued  to  do  so  with  great  assiduity,  and  that  during 
the  whole  time  the  male  supplied  her  witn  food. 

**  On  the  18th  of  July  we  observed  the  first  egg  she  had 
laid  to  be  without  the  nest :  a  small  round  hole,  suspected 
to  have  been  made  by  the  beak  of  the  mother,  was  found 
in  one  side  of  it.  0^  this  egg  being  opened,  nothing  was 
found  in  it  but  a  little  coa^lated  matter  in  one  comer,  al- 
most black,  and  putrid,  without  any  appearance  of  an  em-< 
bryo. 

'^  On  thfi  S2d  of  the  same  month  we  examined  one  of 
a  tlie 
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tlje  egg»  which  was  in  the  nest,  which  was  cracked,  and 
depressed  on  one  side,  without  any  hole  being  obser?ed  a» 
in  the  former.  On  the  24th  it  was  remarked  that  the  third 
egg  had  the  same  depression  and  fracture  as  the  other. 

*^  The  female,  however,  continued  her  incubation  with 
great  assiduity ;  and  on  the  2d  of  August,  finding  that  the 
eggs  would  not  hatch,  and  that  the  foettis  was  dead,  we  de- 
termined that  day,  in  presence  of  the  canon  Felix  Albarici, 
«nd  M.  Bernard  Piermattei,  merchifot  of  that  city,  to  break 
the  e^  with  great  caution ;  and  when  this  was  done  we 
foundthe  following  results : 

*^  In  one  of  the  eggs  we  fotmd  the  shell  very  hard,  with 
an  almost  round  depression  in  one  of  its  sides :  on  the  shell 
being  broken  it  was  observed  that  the  pellicle  by  which  eggs 
in  general  are  enveloped  v^as  dry,  and  adhered  to  the  foetus. 
This  pellicle  being  gently  removed,  we  found  the  foetus, 
which  was  completely  formed,  and  we  distinguished  in  it 
a  small  parrot.  We  observed  that  the  head  was  placed  be- 
tween the  thighs,  with  the  beak  large  and  long  in  the  upper 
part,  the  tongue  thick,  the  eyes  shut,  and  covered  by  the 
eyelids.  It  haid  the  two  wings  formed,  as  well  as  the  thighs 
and  legs,  with  claws  on  the  toes,  two  of  which  were  before 
and  two  behind.  On  the  upper  part  of  the  head,  the  back, 
and  as  far  as  the  Uul,  it  was  covered  with  white  down ;  on 
the  breast  and  belly  there  was  none ;  on  the  middle  of  the 
belly  was  observed  a  cameous  mass  adhering  to  it,  which 
resembled  the  placenta.  We  found  also  near  the  thorax  a 
depression  which  corresponded  to  the  contusion  observed 
in  the  shell,  and  which  there  is  reason  to  suppose  was  the 
cause  of  the  death  of  the  young. 

^^  In  the  shell  of  the  other  egg  a  contusion  was  found 
as  in  the  first :  the  pellicle  ana  foetus  were  completely 
formed,  though  smaller  than  in  the  preceding,  which  gave 
us  reason  to  believe  that  this  egg  had  been  the  last  that  was 
laid.  In  this  foetus  were  observed  on  the  right  wing,  and 
near  the  thorax,  a  depression  and  contusion  corresponding, 
to  the  fracture  in  the  egg. 

^<  We  remarked  that  the  beak  of  the  former  was  of  an 
ash  colour,  like  that  of  the  male,  and  that  the  beak  of  the 
latter  was  blacker,  like  that  of  the  female :  we  therefore  sup- 
posed that  the  first  was  a  male,  and  the  second  a  female.  - 
.  '^  These  two  foetuses  were  put  into  a  flask  with  spirit  of 
wine,  closed  and  sealed  in  the  presence  of  the  above  wit- 
nesses, to  be  kept  as  an  authentic  testimony  of  the  prolific 
powers  of  il^se  two  parrots ;  which  did  not  surprise  us^  as 

we 
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we  saw  them  produce  young  ones  at  Rome  the  precedijtg 
year^  and  as  that  produced  m  1801  is  lively^  and  now  in 
the  possession  of  the  princess  Venosa/' 
The  witnesses  who  attest  the  above  are : 

Dr.  Louis  Bemardi^ 

Joseph  Taruchij  surgeon^ 

Felix  Alberici^  canon^ 

Bernard  Piermattei. 
It  Is  to  be  resetted  that  the  hatching  of  these  parrots  has 
not  been  attended  with  the  same  success  as  it  was  last  year* 
We  here  see  that  the  climate  of  Orvieto,  which  is  more 
temperate  than  that  of  Rome^  was  no  obstacle  to  the  copu- 
lation or  laying  of  these  birds.  What  in  all  probability  pre- 
vented the  female  from  hatching  the  eggs  was^  that  the  par« 
rots  were  not  in  separate  apartments  as  the  preceding  year, 
and  that  they  were  deranged  by  the  too  great  number  of 
people  who  approached  them  eitner  through  curiosity  or  by 
accident^  since  they  were  placed  in  a  chaim>er  which  served 
as  a  kitchen. 

These  birds  are  suspicious  and  timid^  and  it  is  probable 
that  the  female  bruised  the  eggs  in  endeavouring  to  change 
their  position  with  a  view  of  placing  them  in  more  safety* 

But  as  these  birds^  accoroing  to  my  calculation,  are  in 
the  vigour  of  youth,  it  is  to  be  hoped  they  will  produce  young 
hereafter;  and  that  the  owner,  taught  by  the  experience 
of  this  year,  will  take  the  necessary  precaution  oi  placing 
them  in  an  apartment  less  exposed  to  noise  and  bustle, 
where  the  solitude  of  the  place  may  bring  them  nearer  to 
the  wild  state,  and  suffer  them  to  complete  their  incubation 
as  during  the  preceding  year. 

Turin, 
September  25,  iSos. 


LX.  Account  of  a  new  Spring  of  Petroleum  discovered 
in  Italy ;  m  a  Letter  to  the  Editors  of  the  Annates  de 
Chimie.    By  J*  Poooi  *• 

Parity  Dec.  xt,  iSos. 

jSeino  detained  in  the  capital  by  the  great  means  it  af- 
fords of  applying  to  the  study  of  nature,  I  think  it  my  duty 
to  communicate  to  you  an  account  of  an  interesting  phae- 
nomenon  with  which  nature  has  enriched  my  country.  It 
consists  in  a  very  abundant  and  permanent  spring  of  petro" 
leum  or  naptha,  which  has  appeared  for  some  months  at 

*  From  die  JbuuUes  de  Cbimit,  Mo.  134, 

Vol.  XVI.  No.fl4.  X  Amiaao, 
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Amiano^  a  village  in  the  state  of  Parma,  near  Josnovo  and 
Varese,  on  the  confines  of  Li^ria.  Being  vexed  that  the 
government  of  the  country  did  not  take  this  object  into 
consideration,  I  have  heard  lately  with  satisfaction  that  the 
government  of  Liguria  has  converted  it  to  a  useful  purpose. 
After  being  analysed  by  an  able  chemist,  it  has  been  applied 
with  great  advantage  to  the  purpose  of  lighting  the  city  of 
Genoa. 

It  was  C.  Mojon,  professor  of  chemistry  in  the  university 
of  Genoa,  who  made  the  most  conclusive  experiments  on 
this  combustible  substance.  He  read  a  report  on  this  sub- 
ject before  the  National  Institute  of  Li^ria  on  the  4th  of 
July  1809 ;  and  it  is  an  extract  from  this  report,  procured 
from  the  author  himself^  that  I  now  have  the  honour  of 
presenting  to  you. 

Professor  Mojon,  having  been  on  the  spot,  was  enabled 
to  sec  that  the  richness  of  the  spring  of  petroleum  at  Ami- 
ano  IS  so  great,  that,  though  peojple  have  continually  drawn 
from  it  since  its  discover)',  it  still  keeps  at  the  same  level. 
He  has  found  in  it  the  following  characters : 

This  petroleum  is  exceedingly  limpid,  of  a  vinous  yellow 
colour,  or  rather  like  that  ot  the  topase  of  Saxony.  Il* 
9mell  is  strong,  penetrating,  and  less  empyreumatic  than 
ibat  of  the  common  and  brownish  petroleum.  Its  specifier 
^avity  is  to  that  of  water  as  83  to  100,  and  to  that  of  olivr 
oil  as  91  to  100. 

If  a  few  dro{>s  of  it  be  poured  on  writing  paper  and  ex- 
posed to  heat,  it  is  entirely  volatilised,  and  leaves  no  stain. 
If  distilled  in  a  glass  retort,  m  a  moderate  heat,  it  passes  en- 
tirely into  the  receiver,  and  leaves  no  residnum. 

If  it  be  mixed  with  concentrated  sulphuric  acid,  it  bums^ 
becomes  thick  and  dark -coloured.  It  readily  dissolves  am- 
ber, sulphur,  and  resins  ^  and  when  mixed  with  gum  copal 
fonns  a  varnish,  which,  when  spread  over  a  piece  of  board, 
and  exposed  tor  some  days  to  the  sun,  dries,  and  loses  ita 
odour.  When  poured  on  alcohol,  it  floats  at  the  surface 
without  dissolving,  even  when  heated  and  strongly  stirred. 
It  floats  also  over  fixed  and  volatile  oils,  with  which  it  com- 
bines by  amtation.  Its  combustilulftty  is  so  great,  that  it 
inflames  when  brought  near  to  a  burning  body :  it  seema 
ev«n  to  attract  the  iianiie  io  conseouence  of  its  great  vohui- 
lity.  Its  own  flame  is  white  and  nvely,  like  that  oi  oil  of 
turpentine,  bat  it  emits  much  moisr  smoke. 

Having  thus-  determined  the  characteraof  petrolemn,  pro-. 
fes^or  Mojon,  mindful  of  his  commission,  examined  whe- 
ther it  might  not  be  employed  for  fighting  the  city  of  Ge<* 
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tioa.     He  made  experiments  to  ascertain  the  intensity  and  7 
degree  of  tlie  light  which  this  liquid  produces  in  comparisoA 
of  olive  oil ;  and  was  able  to  maice  an  exact  calculation  how 
far  it  would  be  advantageous  to  employ  it. 

He  put  an  ounce  of  ^petroleum  mto  a  glass  lamp ;  added 
a  flat  wick  of  four  lines  in  breadth^  placing  it  in  such  a  man«-^ 
ner  that  the  bottom  of  the  ilame  should  be  about  an  inch 
above  the  fluid.  He  then  put  an  ounce  of  olive  oil  into  an- 
other lamp  of  the  same  kind^  and  kindled  both  lamps  at  the 
same  time.  They  ^ve  a  flame  equally  strong,  and  a  ligbt 
of  the  same  intensity;  but  with  this  difierence,  that  the 
former  alone  produced  a  little  smoke,  and  burnt  an  hour  and 
a  half,  while  the  lamp  containing  the  olive  oil  burnt  an  ^ 
hour  and  thirty-five  minutes.  Both  of  thein  were  thendry^  ' 
without  leaving  any  residuum. 

In  order  to  try  whether  the  smoke  might  not  be  destroyed 
or  diminished,  he  burnt  the  petroleum  in  a  lamp  witn  a 
current  of  air  furnished  with  a  glass  cylinder.  He  indeed 
found  that  the  liquid,  while  it  burned  completely  with  a  white 
and  very  bright  flame,  emitted  no  longer  any  smoke  or  bad 
ftmelL  The  combustion  was  so  rapid  that  the  flame  was 
agitated  by  it.  Having  then  introduced  into  the  same  lamp 
a  mixture  of  equal  parts  of  petroleum  and  olive  oil,  he  ob- 
tained a  slower  combustion,  with  a  more  tranquil  and  uni- 
form flame.  He  obtained  the  same  result  by  the  union  of 
these  two  substances  in  a  reverberating  lamp  with  a  wick 
of  about  an  inch  in  breadth. 

From  these  experiments  he  concluded  that  this  petroleum 
might  be  advantageously  employed  for  lighting  tae  streets^ 
observing  the  following  precautions : 

Ist,  That  the  flame  should  be  about  an  inch  above  the 
oil. 

8d,  That  the  lamp  should  be  covered  and  closed  in  such 
a  manner  as  to  prevent  the  flame  from  being  communicated 
to  the  petroleum. 

3d,  To  use  a  flat  wick,  to  prevent  smoke  and  render  the 
combustion  complete. 

It  was  in  consequence  of  this  report  of  professor  Mojoti 
that  the  Ligurian  government  ordered,  petroleum  to  be  em- 
ployed for  fighting  the  streets  of  Genoa.  '*  It  is  used  at  pre- 
sent without  any  mixture :  the  reverberators  are  constructed 
with  the  improvements  above  indicated;  but 'care  has  been 
taken  to  add  a  kind  of  conical  tube  or  chimney  of  tin  plate^  . 
to  convey  off  the  smoke  which  n^^y  be  .disengaged.  By  * 
these  means  the  same  quuitity  of  light  is  obtaiaea  as  with 

X  2  olive 
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olive  oil,  and  at  a  fourth  of  the  expense,  as  the  petroleum 
costs  only  two  Genoese  sous  per  pounds  (which  is  less  thaa 
a  penny  English.) 


]liXI.  Report  on  the  Discovery  of  a  Deposit  of  liivminous 
IVood.  Read  in  the  Ligurian  Institute  July  18U2  by 
C-  MoJON,  public  Professor  of  Chemistry  *• 

At  the  period  when  nature  opened  in  the  state  of  Parma, 
on  the  north  side  of  the  Appenints,  an  extraordinary  spring 
of  petroleum  t*  it  presented  on  the  opposite  side,  in  Ligu- 
ria,  at  the  distance  of  about  fifteen  leagues,  a  considerable 
depot  of  bituminous  wood.  The  discovery  of  this  fossil 
is  even  a  little  more  recent,  and  is  equally  interesting  to  the 
naturalist  and  to  the  state.  For  a  knowledge  of  it  we  aro 
indebted  to  the  useful  labours  of  professor  Mojon,  as  will 
be  seen  by  the  following  extract  from  the  report  which  he 
niade  to  tne  National  Institute  of  Liguria : 

"  Castel  Nuovo  is  a  country  of  Lunigiana  on  the  confines 
of  the  Italian  republic.  It  is  m  the  plain  of  that  country, 
half  a  league  from  the  mouth  of  the  Magra,  that  the  mine 
of  the  substance  in  question  has  been  discovered.  It  is  si- 
tuated in  a  soil  formed  of  argillaceous  and  calcareous  strata, 
more  or  lesjs  thick,  and  inclined  in  different  directions 
throughout  their  whole  extent.  The  nature  of  the  fossil, 
as  well  as  the  constitution  of  the  soil,  evidently  shows  that 
these  strata  were  formed  only  by  great  floods,  which  carried 
with  them  and  buried  whole  forests  X*  The  extent  of  this 
deposit,  however,  cannot  be  determined,  because  the  pits 
proposed  to  be  sunk  at  different  distances  for  that  purpose 
nave  not  yet  been  constructed.  Hitherto  one  only  has  been 
made,  about  40  feet  in  depth,  the  bottom  of  which  is  inun- 
dated by  a  spring  that  issues  from  an  excavation  attempted 
in  a  lateral  airection ;  and  it  is  to  be  observed,  that  in  thia 
pit  no  disengagement  has  been  remarked  of  carbonic  acid 
gas,  nor  of  those  gases  generally  developed  from  such  ex<* 
cavations. 

•  From  the  Annates  de  Chimie^  No.  135. 

f  See  the  preceding  article. 

\  Is  there  00c  reason  to  believe  that  the  lucw  iacrr  of  the  andent  Lunm 
must  form  part  of  this  deposit  ?  The  nirns  of  the  town,  in  digging 
among  which  monuments  worthy  the  attention  of  the  antiquary  hare 
lately  been  discovered,  are  found  very  near,  and  at  the  disuuice  of  the 
tkira  of  a  league  from  the  mouth  of  the  Magra. 

"This 
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*^  This  bituminous  wood,  which  in  some  places  appears 
almost  uncovered,  at  the  surface  of  the  ground  still  retains 
its  primitive  figure.  In  the  course  of  the  search  which  has 
been  made  by  digging,  trunks  of  different  thickness  up  to 
two  feet  diameter  have  been  dug  up ;  and  among  these  there 
are  some  compressed,  which  exhibit  in  their  transverse  sec- 
tion an  elliptical  form. 

'^  The  colour  of  this  fossil  is  sometimes  a  perfect  blacky 
sometimes  a  ^ayish  black,  and  sometimes  a  wood  brown. 
The  blackest  is  sometimes  pretty  shining,  and  has  even  the 
splendour  of  glass ;  the  grayish  black,  and  brown,  are  dul)^ 
but  shine  very  much  on  being  polished. 

**  Its  texture  is  entirely  that  of  wood,  a^  it  has  not  been 
altered  by  the  bitumen  with  which  it  is  impregnated ;  so 
that  in  some  pieces  the  tree  to  which  they  belonged  may 
he  detennined :  and  in  particular  those  which  have  the 
transverse  fracture  conchoid  and  shining,  and  which  are 
perfectly  black,  exhibit  all  the  characters  of  fir :  others  have 
a  texture  similar  to  that  of  oak. 

^'  It  is  not  so  brittle  as  coal,  and,  when  sawn  in  a  direc« 
tion  perpendicular  to  the  axis  of  the  trunks,  exhibits  a  solid^ 
compact,  and  very  smooth  surface.  The  concentric  strata 
of  the  fibres  of  which  the  trunk  is  composed  may  be  easily 
separated  by  introducing  the  point  of  any  instrument  what* 
ever. 

^'  It  readily  kindles,  and  without  the  aid  of  any  other 
combustible :  it  gives  in  burning  a  lively  and  brilliant  flame. 
The  heat  it  produces  is  more  intense  and  durable  than  that 
of  any  other  vegetable  coal ;  and,  when  once  kindled,  never 
becomes  extinct  till  entirely  consumed,  leaving  very  little 
ashes,  Tlie  combustion  may  be  interrupted  and  renewed 
at  pleasure. 

'^  Lighter  than  coal,  its  specific  gravity  is  to  that  of  di« 
stilled  water  as  1935  to  1000:  the  fragments  which  exhibit 
the  characters  of  oak  are  still  lighter. 

'<  Sulphuret  of  iron  is  sometimes  found  in  this  fossil 
disseminated  in  lumps  and  small  grains^  which  when  long 
exposed  to  the  air  are  decomposed,  and  cause  the  fragments 
to  which  they  belong  to  fall  ui  pieces. 

'^  It  has  besides  the  properties  common  to  coal :  but  ^ 
naturalists  have  long  entertained  doubts  respecting  the  ori- 
gin of  coals,  in  consequence  of  the  variety  of  their  texture^ 
Sie  irregularity  of  their  form,  their  fragility^  their  strata 
analogous  to  those  of  schistous  stones,  £cc.^  the  fcissil  of 
CasteT  Nuovo  presents  ng  difficulty  to  their  researches.  The 
uoiformity  of  the  tissue;  the  constant  direction  of  its  fibres  j 
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the  bark  of  the  different  trunks;  its  knots ;  fracture ;  the 
colour  of  some  kinds ;  the  facility  with  which  it  inflames ; 
the  alkali  contained  in  its  ashes ; — all  these  characters^  very 
distinct,  render  it  perfectly  similar  to  charred  wood. 

^Mt  must  also  be  added,  that  it  possesses  this  sin^lar  pro* 
perty,  that  it  is  susceptible  of  being  worked  in  the  lath  with 
the  greatest  facility,  and  of  acquiring  a  polish  and  splendour 
which  render  it  superior  to  ebony. 

"  In  the  last  place,  it  is  a  conductor  of  the  electric  fluids 
and  transmits  it  with  facility." 

.  After  this  short  account  of  the  situation  and  nature  of 
this  fossil  9  I  shall  describe  some  of  the  experiments  which 
the  author  made«  in  order  to  determine  what  advantages 
may  be  derived  from  the  .employment  of  this  substance. 

He  burnt  12  pounds  of  this  bituminous  wood  in  a  fur- 
nace, adapting  to  it  a  thermometer  at  the  distance  of  eight 
inches,  the  temperature  at  the  time  being  10  degrees  of 
Reaumur.  Sixteen  minutes  after,  the  whole  wood  was 
completely  kindled,  and  gave  a  clear  brilliant  flame,  with 
less  smoke  than  coal  and  a  slight  odour  of  bitumen,  which 
])ot  being  sulphureous  did  not  incommode  those  persons 
even  who  were  nearest  to  it.  The  thermometer  had  risen  to 
43  degrees.  Twenty-four  pounds  of  water,  which  were  in 
a  copper  vessel  on  the  furnace,  then  began  to  boil.  The 
thennometer  stood  at  the  same  degree  for  13  minutes,  and 
the  water  continued  to  boil  for  30.  When  the  ebullition 
had  ceased  the  thermometer  fell  to  36  degrees^  and  the 
water  was  reduced  to  three  pounds.  The  fossil  was  entirely 
consumed  in  the  course  of  an.  hour  and  a  quarter,  and  leit 
325  grains  of  yellowish  impalpable  ashes  in  the  form  of 
flakes. 

He  then  repeated  the  experiment  under  the  same  circum- 
stances, and  with  oak  charcoal.  The  latter  kindled  in  twelve 
minutes,  and  in  tour  more  the  34  pounds  of  water  contained 
in  the  copper  boiler  entered  into  ebullition.  The  theniiO'* 
meter  rose  to  38  degrees,  at  which  it  maintained  itself  for 
1 8  minutes,  and  when  the  ebullition  ceased  the  thermome- 
ter fell  to  35  degrees.  Almost  the  whole  of  the  water  was 
evaporated,  and  the  coal,  being  consumed  in  the  course  of 
an  hour  and  a  half,  left  only  154  grains  of  ashes. 

By  this  experiment,  calculating  the  sum  total  of  the  heat 
respectively  extricated  during  the  combustion  of  the  two 
substances,  the  author  was  able  to  remark,  that  the  bitu-» 
minous  wood  produced  816  degrees  of  heat  during  an  hour 
and  a  quarter  5  while  oak  charcoal^  in  an  hqur  and  a  half| 
produced  o&ly  fM*.* 

•  "  *      '    He 
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He  also  tried  whether  this  fossil  could  be  used  with  ad- 
vantage in  tbr^s  for  forging  iron.  He  kept  at  a  red  heat 
for  some  time  the  extremities  of  an  iron  rod,  one  in  bitu* 
fninous  wood  and  the  other  in  oak  charcoal^  employing 
equal  pans.  When  the  iron  rod  was  taken  out,  hv  found 
its  extremities  equally  ductile,  malleable,  and  tenacious. 
There  is  every  reason  to  think  that  this  new  combustible 
may  even  be  employed  in  the  reduction  of  iron  ore ;  but  this 
the  autlior  has  not  been  able  to  ascertain^  for  want  of  mate- 
rials. 

Professor  Mojon  terminates  his  report  with  the  following 
Analysis : 

This  fossil  wood  gives  almost  the  same  products  as  coal3,  if 
we  except  the  ashes,  from  which  a  little  potash  is  extracted. 

By  distillation  he  obtained  phlegm,  yellowish  bituminous 
pil^  a  quantity  of  carbonic  acid  gas,  carbonated  hydrogen  gas. 
And  an  empyreumatic  oil  thicker  than  the  former. 

In  alcohol  a  portion  of  this  wood,  at  the  end  of  some  tim6, 
gave  a  blackish  resinous  substance. 

By  ebullition  in  distilled  water  it  suffers  to  be  precipitated 
ealcareous  earth  and  ar^il. 

By  pouring  nitric  acid  over  this  fossil^  it  is  decomposed, 
disengaging  nitrous  gas. 

In  the  last  place,  the  Mb  graitis  of  ashes,  obtained  by  the 
above  combustion  of  12  pounds  of  this  fossil,  gave  by  lixivi«» 
ation  and  filtration  1  \  grain  of  potash,  oxide  of  iron,  alu«> 
mine,  lime,  and  magnesia* 


LXII.  Memoir  on  aeriform  cutaneous  Perspiration*  By 
C.  Trousset,  M,  D.  Professor  of  Natural  Philosophy 
and  Chemistry  in  the  Central  School  of  the  Department 
of  here y  &c.* 

Jl  HYsiciANS  at  all  times  have  endeavoured  to  ascertain  the 
influence  which  the  air  has  on  the  human  body ;  but  how 
can  we  conceive  that  the  antients,  who  were  not  acquainted 
with  the  gravity  of  that  fluid,  should  have  been  able  to  de- 
termine its  action?  If  we  therefore  except  Hippocrates, 
who  formally  asserts  in  his  works  that  sur  is  digested  in  the 
lungs  as  the  aliments  are  in  the  stomach,  his  contemporaries 
and  successors  have  left  us  on  this  subject  incoherent  ideas, 
often  ridiculous,  and  always  erroneous,  the  fruits  of  a^  ima- 
giiutjon  not  guided  by  any  certain  experience. 

*  From  AnnaUs  de  Cbimie^  No.  133. 
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If  I  intended  to  consider  the  influence  of  the  air  inider 
every  point  of  view,  I  should  begin  with  respiration ;  a  func- 
tion of  so  much  importance,  that  without  it  life  could  not 
exist,  while  it  alone  can  for  some  time  maintain  and  pre^* 
serve  it. 

But  the  modern  chemists^  after  an  exact  analysis  of  atmo- 
spheric air,  have  given  a  theory  of  respiration  so  ingenious, 
so  complete,  and  so  well  founded  on  correct  experiments^ 
that  all  the  attempts  hitherto  made  to  overturn  it  have  only 
tended  to  establish  it  more  and  more. 

I  could  therefore  only  repeat  here  what  has  been  said  be- 
fore me  by  Lavoisier,  Seguin,  Crawford,  Fourcroy,  Chap- 
tal,  &c. ;  and  this  matter  nas  been  so  well  elucidated  by  th& 
labours  of  these  celebrated  chemists,  that  it  is  in  some  mea- 
sure exhausted ;  and  their  theory  in  this  respect  has  been  so 
\\i(>.  Iv  diffused,  that  it  is  now  adopted  by  all  men  of  science. 
I  shall  therefore  abstain  from  repeating  what  would  be  here 
tiresome  and  superfluous. 

But  if  what  takes  place  in  the  lungs  is  exactly  known, 
the  same  light  has  not  yet  been  thrown  on  the  functions  of 
the  skin.  Independently  of  cutaneous  perspiration,  observed 
w^th  so  much  care  and  correctness  by  Sanctorius  and  several 
others,  does  there  escape  through  the  skin  one  or  more  aeri-* 
form  fluids  ?  and^  in  this  case,  of  what  nature  are  they  ? 
Such  are  the  two  questions  which  I  purpose  to  examine  in 
this  memoir. 

The  anticnts  had  no  idea  of  this  aeriform  cutaneous  per<» 
splration,  and  they  make  no  mention  of  it  in  their  works. 

Count  de  Milly  first  announced,  in  1777^  the  discovery 
of  an  clastic  fluid  *  which  escapes  through  the  skin.  Pc 
assci  ts  that  a  person  in  a  warm  bath  may  collect  half  a  pint 
of  it  in  the  course  of  three  hours ;  and  it  results  from  hit 
analysis,  which  mdeed  is  very  imperfect  and  incorrect,  that 
it  is  tixed  air  (carbonic  acid  gas). 

Dr.  Ingenhousz  announced  Some  time  after  that  an  aeri- 
form fluid  escapes  through  the  skin ;  but  he  believed  it  to  be 
phlogisticated  air  (azotic  gas.) 

Dr.  Priestley  and  M.  Fontana  repeated  the  experiments  of 
the  two  preceding  philosophers,  and  observed  no  aeriform 
t^manatiou  through  the  skin. 

M.  Jurine,  a  surgeon  at  Geneva,  being  desirous  to  be- 
come a  candidate  for  the  prize  proposed  by  the  Royal  So- 
giety  of  Medicine  f,  repeated  the  experiments  of  Milly  and 

'"  Mem.  de  TAcad.  Royale  des  Sciences  de  Berlin,  ann.  17771  p.  3ii. 
t  See  Hhtoire  et  AJcmoiret  dc  la  Societe  de  Medccine,  torn.  x.  p*  5^ 

et  seq. 
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Ingenhousz^  both  on  himself  and  on  several  indiriduals  of 
different  ages^  employing  different  kinds  of  water,  the  tem- 
perature of  which  he  vaned^  and  asserts  that  he  never  ob« 
served  the  least  aeriform  emanation.  Presuming  that  tlie 
water^  according  to  its  gravity^  might  impede  the  escape  of 
the  air,  or  that  it  might  crisp  the  exhaling  vessels  of  the 
skin,  he  continued  his  researches,  varying  the  processes 
employed  by  Dr.  Priestley  and  M.  Fontana;  and  he  thinks 
he  has  proved  by  experiments,  the  inexactness  of  which 
might  be  easily  shown,  that  a  small  quantity  of  fixed  air 
(carbonic  acid  gas)  is  continually  escaping  through  the  skin. 

Fourcroy  on  this  subject  expresses  himself  as  follows  : 
''  It  is  not  true  that  elastic  fluids,  and  particularly  carbonic 
acid  gas,  escape  through  the  skin,  as  some  of  the  modems 
have  asserted  ^. 

Such,  a  few  years  ago,  was  the  state  of  the  question 
which  forms  the  subject  of  this  article.  Incorrect  experi- 
ments, the  contradictory  riesults  of  which  were  contested 
either  in  the  whole  or  in  part,  left  philosophers  in  uncer- 
tainty,  and  seemed,  to  call  for  new  researches,  in  order  to 
fix  the  opinion  of  philosophers  on  this  point. 

I  often  reflected  on  it,  and  had  formed  a  design  of  em- 
ploying myself  with  it,  when  in  the  spring  of  the  year  8, 
oeing  near  one  of  my  patients  who  was  in  the  bath,  I  per- 
ceived that  he  was  entirely  covered  with  small  bubbles  of 
air.  The  hairs  on  his  body  were  surrounded  by  bubbles 
decreasing  from  the  base  to  the  summit,  so  that  a  great 
number  of  them  exhibited  the  appearance  of  pyramids  more 
or  les9  elevated.  I  made  all  these  bubbles  disappear;  but  in 
the  course  of  half  an  hour  they  were  succeeded  oy  an  equal 
number.  In  consequence  of  observing  this  phaenomenon, 
I  caused  my  patient  to  continue  his  bathing ;  and  having 
collected  several  bell-fulls  of  this  gas,  I  examined  it  care- 
fully several  times,  and  found  that  it  was  azotic  gas,  per- 
fectly pure,  without  any  mixture  of  carbonic  acid. 

I  was  then  desirous  to  know  whether  this  phaenomenon 
was  general,  or  whether  it  depended  on  the  pathological 
state  of  the  subject.  I  made  experiments  on  myself,  and 
on  several  other  individuals,  but  never  observed  any  thing 
of  the  kind. 

In  the  beginning  of  the  year  9  I  communicated  my  ex- 
periments, and  tlie  result  of  them,  to  C.  Fourcroy,  who  re- 
quested that  I  would  continue  them.    Encouraged  by  the 

*  Syst£me  des  Cennoittancet  Chiniiquet^  torn,  ij^  p.  %o$, 
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approbation  of  bo  celebrated  a  professor,  I  resolved  to  do- so. 
It  was  not  sufficient  that  I  was  certain  of  the  exactness  of 
fiiy  experiments  ;  it  was  necessary  also  that  I  should  con- 
vince philosophers  of  it. 

Having  collected  with  great  care,  in  the  spring  of  the 
year  Q,  a. certain  quantity  of  this  gas,  I  filled  with  it  a  small 
•cell  10  lines  in  diameter  and  8  inches  in  height.  A  taper 
was  immediately  extinguished  in-  it  eleven  times  in  succes* 
iion.. 

..  It  traversed  lime*water  without  rendering  it  turbid^  and 
rwithout  decreasing  in  volume. 

It  experienced  no  change  from  ammoniacal  gas. 

It  produced  no  alteration  in  blue  vegetable  colours. 

Phosphorus  which  remained  immersed  in  it  for  more  than 
a  month  bad  not  decreased  in  volume. 

I  thought  these  experiments  more  than  sufficient  to  con* 
vince  me  that  the  subject  in  question  was  azotic  ffas. 

I  again  transmitted,  the  result  to  C.  Fourcroy  in  me  month 
of  Fructidor,  year  9 ;  but  it  is  probable  that  the  hurry  of  bu^ 
ainess  prevented  him  from  returning  me  an  answer.  * 

Having  reflected  a  good  deal  since  that  period  on  the  im« 
tx>rtance  of  this  discovery,  I  did  not  cease  to  attend  to  it ; 
out  my  ideas  are  entirely  changed  in  regard  to  the  conse^ 
quences  which  may  be  dfeduced  from  it. 

In  letters  written  to  Fourcroy,  and  particularly  in  the 
last,  I  considered  mv  discovery  as  a  particular  fact  depend* 
tng  on  a  pathological  state ;  but  at  present  I  am  obliged  to 
consider  it  as  a  general  phsenomenon  belonging  to  tl^  hu« 
man  species. 

Ist,  Because  it  is  probable  that  the  gas  which  passed  so 
abundantly  through  the  skin  of  count  de  Milly  was  azotic 
gas.  One  will  easily  be  convinced  of  it  by  reading  his  me-* 
moir  with  attention. 

-  sdly.  Dr.  Ingenbousz,  convinced  from  his  own  experi« 
ments  that  an  aeriform  fluid  escapes  through  the  skin,  be*» 
tieved  that  it  was  phlogisticated  j^as  (azotic  eas). 

3dly,  The  idea  of  Ingenbousz  is  confirmed  by  my  experi-^ 
ments. 

4th1y,  I  some  rime  ago  met  with  another  individual  who 
perspires  abundantly  in  the  bath.  The  bubbles  with  which 
ne  is  constantly  covered  do  not  liquefy  in  the  water ;  they 
are  probably  azotic  gas :  but  I  cotifess  that  I  never  madci 
any  exact  experiment  on  the  subject. 

5thly,  The  experiments  made  by  Dr.  Priestley,  Fontana, 
and  Jurine,  which  consisted  in  placing  open  flasks  under 
the  armpits^  afTord  no  proof  against  what  I  have  already  ad- 
"3  vancedi 
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vanced ;  for  it  is  evident  that,  these  flasks  being  filled  vritk 
atmospheric  air,  the  latter  could  notbe  displaced  by  the  azotic 
gas,  the  specific  gravity  of  which  is  less ;  while  tb.e  case  ought 
to  have  been  different  with  carbonic  acid  gas,  it  any  be  con- 
stantly disengaged  from  the  skin^  as  Jurine  infers  from  his 
experiments. 

Those  which  Jurine  made,  by  placing  his  arm  in  a  cover 
of  glass,  are  not  more  conclusive;  because,  having  been 
made  with  a  view  to  prove  that  carbonic  acid  gas  escaped^ 
he  did  not  employ  the  means  proper  for  indicatmg  the  pre- 
sence and.  quantity  of  azotic  gas,  of  which  he  did  not  su* 
spect  the  slightest  disengagement.  But  why  has  not  this 
phaenomenon,  which  I  believe  to  be  general,  been  observed 
Dy  Dr.  Priestley,  Fontana,  Jurine,  &c.  ?  and  why  is  it  not 
remarked  in  all  individuals  placed  under  the  same  circum- 
stances ?  It  is  probable,  as  I  have  said  at  the  commence* 
ment  of  this  memoir,  according  to  M.Juriv,  that  the 
water  acting  by  its  gravity  on  the  exhaling  vessels  of  the 
akin,  which  in  different  individuals  are  endowed  with  a  dif- 
ferent energy,  opposes  in  the  greater  number  the  escape  of 
-any  gaseous  substance. 

I  shall  here  terminate  this  memoir,  to  which  I  mieht  havm 
nven  more  extent  had  I  been  inclined  to  treat  of  all  the  ques- 
tions which  naturally  arise  from  the  discovery  of  this  phs^- 
nomenon ;  but  as  I  had  no  other  object  in  view  than  to  call 
the  attention  of  philosophers  to  this  subject,  and  being  satis- 
fied with  having  laid  the  first  stone  oi  the  edifice,  1  leave 
to  abler  architects  the  glory  of  finishing  the  building. 


LXIII.  Extract  frwa  the  third  Vohtme  of  the  Analyses  oj 

M.  Klaprotk. 

JL  HIS  celebrated  chemist,  so  well  known  for  the  precision 
of  his  analyses,  and  by  the  valuable  discoveries  with  which 
he  has  enriched  the  province  of  chemistry,  has  published  a 
third  volume  of  his  Chemical  Researches,  dedicated  to  Vau- 
quelin.  Among  the  number  of  ingenious  analyses  it  con- 
tains, there  are  some  particularly  interesting  to  geologues : 
such  as  those  of  cryolite,  sonorous  porphyry,  and  basaltes ; 
in  which  we  are  suprised  to  see  soda  form,  and  even  in  con- 
siderable quantity,  one  of  the  constituent  principles  of  rocks 
and  compact  stones.  That  of  the  ombre  earth  of  Cyprus  is, 
we  may  say,  the  first  with  which  we  are  acquainted,  and  the 
most  correct.   The  rest,  some  extracts  from  which  we  shall 

here 
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Amlano^  a  village  in  the  state  of  Parma,  near  Josnovo  and 
Varese,  on  the  confines  of  Liguria.  Being  vexed  that  the 
government  of  the  country  did  not  take  this  object  into 
consideration,  I  have  heard  lately  with  satisfaction  that  the 
government  of  Liguria  has  converted  it  to  a  useful  purpose. 
After  being  analysed  by  an  able  chemist,  it  has  been  applied 
with  great  advantage  to  the  purpose  of  lighting  the  city  of 
Genoa. 

It  was  C.  Mojort,  professor  of  chemistry  in  the  university 
of  Genoa,  who  made  the  most  conclusive  experiments  ort 
this  combustible  substance.  He  read  a  report  on  this  sub- 
ject before  the  National  Institute  of  Liguria  on  the  4th  of 
July  1803 ;  and  it  is  an  extract  from  this  report,  procured 
from  the  author  himself,  that  I  now  have  the  honour  of 
presenting  to  you. 

Professor  Mojon,  having  been  on  the  spot,  was  enabled 
to  see  that  the  richness  of  the  spring  of  petroleum  at  Ami* 
ano  is  so  great,  that,  though  people  have  continually  drawn 
from  it  since  its  discovery,  it  still  keeps  at  the  same  level. 
He  has  found  in  it  the  following  characters ; 

This  petroleum  is  exceedingly  limpid,  of  a  vinous  yellow 
colour,  or  rather  like  that  of  the  topase  of  Saxony.  Il» 
smell  is  strong,  penetrating,  and  less  cmpyreumatic  than 
duat  of  the  common  and  brownish  petroleum.  Its  specific 
^avity  is  to  that  of  water  aa  89  to  100,  and  to  thai  of  olive 
oil  as  91  to  too. 

If  a  few  drops  of  it  be  poured  on  writing  paper  and  ex- 
^sed  to  heat,  it  is  entirely  volatilised,  and  leaves  no  stain. 
n  distilled  in  a  glass  retort,  m  a  moderate  heat,  it  passes  en«- 
tirely  into  the  receiver,  and  leaves  no  residoumr 

If  it  be  mixed  with  concentrated  sulphuric  acid,  it  burns, 
becomes  thick  and  dark -coloured*  It  readily  dissolves  am* 
ber,  sulphur,  and  resins  >  and  when  mixed  with  gum  copal 
forms  a  varnish,  which,  when  spread  over  a  piece  of  board, 
and  exposed  for  some  days  to  the  sun,  dries,  and  loses  it» 
odour.  When  poured  on  sdcohol,  it  floats  at  the  surfoce 
without  dissolving,  even  when  heated  and  strongly  stirred. 
It  floats  also  over  fixed  and  volatile  oils,  with  which  it  com* 
bines  by  agitation.  Its  combustibility  is  so  great,  that  il 
inftimes  wien  brought  oear  to  a  burning  body :  it  seems 
even  to  attract  the  flame  in  consecmence  of*  its  great  vohui* 
lity.  Its  own  flame  is  white  and  lively,  like  that  of  oil  of 
turpentine^  bat  it  emits  much  moie  smoke. 

Having  tbuft^  determined  the  Gharactert.of  petroleum^  pro*. 
fessor  Mojon,  mindful  of  his  commission,  examined  whe- 
ther it  might  not  be  employed  for  lighting  the  city  of  Ge* 
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noa.     He  made  experiments  to  ascertain  the  mlehsity  and  7 
degree  of  the  light  which  this  liquid  produces  in  comparisoia 
of  olive  oil ;  and  was  able  to  make  an  exact  calculation  how 
tar  it  would  be  advantageous  to  employ  it. 

He  put  an  ounce  of  petroleum  into  a  glass  lamp ;  added 
a  flat  wick  of  four  lines  in  breadth^  placing  it  in  such  a  man^-- 
ner  that  the  bottom  of  the  flame  should  be  about  an  inch 
above  the  fluid.  He  then  put  an  ounce  of  olive  oil  into  an- 
other lamp  of  the  same  kind^  and  kindled  both  lamps  at  the 
same  time.  They  gave  a  flame  equally  strongy  and  a  liglit 
of  the  same  intensity ;  but  with  this  difierencCi  that  the 
former  alone  produced  a  little  smoke^  and  burnt  an  hour  and 
a  half^  while  the  lamp  containing  the  olive  oil  burnt  an  ^ 
hour  and  thirty-five  mmutes.  Both  of  them  were  thendry^  ' 
without  leaving  any  residuum. 

In  order  to  try  whether  the  smoke  mi^t  not  be  destroyed 
or  diminished^  he  burnt  the  petroleum  in  a  lamp  with  a 
current  of  air  furnished  with  a  glass  cylinder.  He  indeed 
found  that  the  liquid^  while  it  burned  completely  with  a  white 
and  very  bright  flame,  emitted  no  longer  any  smoke  or  bad 
ftmell.  The  combustion  was  so  rapia  that  the  flame  wa3 
agitated  by  it.  Having  then  introduced  into  the  same  lamp 
a  mixture  of  equal  parts  of  petroleum  and  olive  oil,  he  ob- 
tained a  slower  combustion,  with  a  more  tranquil  and  uni- 
form  flame.  He  obtained  the  same  result  by  the  union  of 
these  two  substances  in  a  reverberating  lamp  with  a  wick 
of  about  an  inch  in  breadth. 

From  these  experiments  he  concluded  that  this  petroleum 
might  be  advantageously  employed  for  lighting  the  streets^ 
observing  the  following  precautions : 

1st,  That  the  flame  should  be  about  an  inch  above  the 
oil. 

sd.  That  the  lamp  should  be  covered  and  closed  in  such 
a  manner  as  to  prevent  the  flame  from  being  communicated 
to  the  petroleum. 

3d,  To  use  a  flat  wick,  to  prevent  unoke  and  render  the 
combustion  complete. 

It  was  in  consequence  of  this  report  of  professor  Mojon 
that  the  Ligurian  government  ordered,  petrpleum  to  be  em- 
ployed for  lighting  the  streets  of  Genoa.  '  It  is  used  at  pre- 
sent without  any  mixture :  the  reverberators  are  constructed 
with  the  improvements  above  indicated;  but*care  has  been 
taken  to  add  a  kind  of  conical  tube  or  chimney  of  tin  plate,  . 
to  convey  oflF  the  smoke  which  n^^y  be  .disengaged.  By 
these  means  the  same  quantity  of  light  is  obtained  as  with 

X  2  olive 
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olive  oil,  and  at  a  fourth  of  the  expense,  as  the  petroleum 
costs  only  two  Genoese  sous  per  pound,  (which  is  less  than 
a  penny  English.) 


JLiXI.  Report  on  the  Discovery  of  a  Deposit  of  litvminous 
Wood.  Read  in  the  Ligurian  Institute  July  1802  by 
C.  MoJON,  public  Professor  of  Chemistry  *• 

Jrir  the  period  when  nature  opened  in  the  state  of  Parma, 
on  the  north  side  of  the  Appenines,  an  extraordinary  spring 
of  petroleum  t»  it  presented  on  the  opposite  side,  in  Ligu- 
ria,  at  the  distance  of  about  fifteen  leagues,  a  consideraole 
depot  of  bituminous  wood.  The  discovery  of  this  fossil 
is  even  a  little  more  recent,  and  is  equally  interesting  to  the 
naturalist  and  to  the  state.  For  a  knowledge  of  it  we  aro 
indebted  to  the  useful  labours  of  professor  Mojon,  as  will 
be  seen  by  the  following  extract  from  the  report  which  he 
made  to  tne  National  Institute  of  Liguria : 

**  Castel  Nuovo  is  a  country  of  Lunigiana  on  the  confines 
of  the  Italian  republic.  It  is  m  the  plain  of  that  country^ 
half  a  league  from  the  mouth  of  the  Magra,  that  the  niine 
of  the  substance  in  question  has  been  discovered.  It  is  si- 
tuated in  a  soil  formed  of  argillaceous  and  calcareous  strata, 
more  or  less  thick,  and  inclined  in  different  directions 
throughout  their  whole  extent.  The  nature  of  the  fossil, 
as  well  as  the  constitution  of  the  soil,  evidently  shows  that 
these  strata  were  formed  only  by  great  floods,  which  carried 
with  them  and  buried  whole  forests  %.  The  extent  of  this 
deposit,  however,  cannot  be  determined,  because  the  pits 
proposed  to  be  sunk  at  different  distances  for  that  purpose 
hive  not  yet  been  constructed.  Hitherto  one  only  has  been 
made,  about  40  feet  in  depth,  the  bottom  of  which  is  inun* 
dated  by  a  spring  that  issues  from  an  excavation  attempted 
in  a  lateral  airection ;  and  it  is  to  be  observed,  that  in  this 
pit  no  disengagement  has  been  remarked  of  carbonic  acid 
gas,  nor  of  those  gases  generally  developed  from  such  ex«« 
cavations. 

•  From  the  AnnaUs  de  Chimie^  No.  135. 

f  See  the  preceding  article. 

}  Is  there  00c  reason  to  believe  that  the  lucus  sacrr  of  the  antient  Lunm 
must  form  part  of  this  deposit  >  The  ruins  of  the  town,  in  digging 
among  which  monuments  worthy  the  attention  of  the  antiquary  hars 
lately  been  discovered,  are  found  very  near,  and  at  the  distance  of  the 
third  <if  a  league  from  the  mouth  of  the  Magra. 

"This 
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*'  This  bituminous  wood,  which  in  some  places  appears 
almost  unco\  ered,  at  the  surface  of  the  ground  still  retains 
its  prunitive  Hgure.  In  the  course  of  the  search  which  has 
been  made  by  digging,  trunks  of  different  thickness  up  to 
two  feet  diameter  have  been  dug  up ;  and  among  these  there 
are  some  compressed,  which  exhibit  in  their  transverse  sec- 
tion an  elliptical  form. 

^^  The  colour  of  this  fossil  is  sometimes  a  perfect  blacky 
sometimes  a  grayish  blacky  and  sometimes  a  wood  brown. 
The  blackest  is  sometimes  pretty  shining,  and  has  even  the 
splendour  of  glass ;  the  grayish  black,  and  brown^  are  dullj 
but  shine  very  much  on  being  polished* 

'*  Its  texture  is  entirely  that  of  wood,  a^  it  has  not  been 
altered  by  the  bitumen  with  which  it  is  impregnated ;  so 
that  in  some  pieces  the  tree  to  which  they  belonged  may 
he  determined :  and  in  particular  those  which  have  the 
transverse  fracture  conchoid  and  shining,  and  which  are 
perfectly  black,  exhibit  all  the  characters  of  fir :  others  have 
a  texture  similar  to  that  of  oak. 

'^  It  is  not  so  brittle  as  coal,  and^  when  sawn  in  a  direc- 
tion perpendicular  to  the  axis  of  the  trunks,  exhibits  a  solid, 
compact,  and  very  smooth  surface.  The  concentric  strata 
of  the  fibres  of  which  the  trunk  is  composed  may  be  easily 
separated  by  introducing  the  point  of  any  instrument  what* 
ever. 

'^  It  readily  kindles,  and  without  the  aid  of  any  other 
combustible :  it  gives  in  burning  a  lively  and  brilliant  flame. 
The  heat  it  produces  is  more  intense  and  durable  than  that 
of  any  other  vegetable  coal ;  and,  when  once  kindled,  never 
becomes  extinct  till  entirely  consumed,  leaving  very  little 
ashes.  The  combustion  may  be  interrupted  and  renewed 
at  pleasure. 

"  Lighter  than  coal,  its  specific  gravity  is  to  that  of  di- 
stilled water  as  1S35  to  1000:  the  fragments  which  exhibit 
the  characters  of  oak  are  still  lighter* 

'^  Sulphuret  of  iron  is  sometimes  found  in  this  fossil 
disseminated  in  lumps  and  small  grains^  which  when  long 
exposed  to  the  air  are  decomposed,  and  cause  the  fragments 
to  which  they  belong  to  fall  ui  pieces. 

''  It  has  besides  the  properties  common  to  coal :  but  )f 
naturalists  have  long  entertained  doubts  respecting  the  ori- 
gin of  coals,  in  consequence  of  the  variety  of  their  texture, 
the  irregularity  of  their  form,  their  fragility,  their  strata 
analogous  to  those  of  schistous  stones,  &c.,  the  fossil  of 
CasteT  Nuovo  presents  uq  difficulty  to  their  researches.  The 
imiformity  of  the  tissue:  the  constant  direction  of  ita  fibres] 

X3  the 
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the  bark  of  the  different  trunks;  its  knots ;  fracture ;  the 
colour  of  some  kinds ;  the  facility  with  which  it  inflames ; 
the  alkali  contained  in  its  ashes ; — all  these  characters^  very 
distinct;  render  it  perfectly  similar  to  charred  wood. 

<^  It  must  also  be  added,  that  it  possesses  this  singular  pro- 
perty, that  it  is  susceptible  of  beixig  worked  in  the  lath  with 
the  greatest  facility,  and  of  acquiring  a  polish  and  splendour 
which  render  it  superior  to  ebony. 

^<  In  the  last  place,  it  is  a  conductor  of  the  electric  fluid, 
and  transmits  it  with  facihty." 

.  After  this  short  account  of  the  situation  and  nature  of 
this  fossil,  I  shall  describe  some  of  the  experiments  which 
the  author  made«  in  order  to  determine  what  advantages 
may  be  derived  from  the  .employment  of  this  substance. 

He  burnt  1 2  pounds  of  this  bituminous  wood  in  a  fur- 
nace, adapting  to  it  a  thermometer  at  the  distance  of  eight 
inches,  the  temperature  at  the  time  being  lO  degrees  of 
Beaumur.  Sixteen  minutes  after,  the  whole  wood  was 
completely  kindled,  and  gave  a  clear  brilliant  flame,  with 
less  smoke  than  coal  and  a  slight  odour  of  bitumen,  which 
])ot  being  sulphureous  did  not  incommode  those  persons 
even  who  were  nearest  to  it.  The  thermometer  had  risen  to 
43  degrees.  Twenty-four  pounds  of  water,  which  were  in 
a  copper  vessel  on  the  furnace,  then  began  to  boil.  The 
thennometer  stood  at  the  same  degree  for  12  minutes,  and 
the  water  continued  to  boil  for  SO.  When  the  ebullition 
had  ceased  the  thermometer  fell  to  96  degrees^  and  the 
water  was  reduced  to  three  pounds.  The  fossil  was  entirely 
consumed  in  the  course  of  an.  hour  and  a  quarter,  and  leit 
f  25  grains  of  yellowish  impalpable  ashes  in  the  form  of 
flakes. 

He  then  repeated  the  experiment  under  the  same  circum- 
stances, and  with  oak  charcoal.  The  latter  kindled  in  twelve 
minutes,  and  in  tour  more  the  34  pounds  of  water  contained 
in  the  copper  boiler  entered  into  ebullition.  The  thermo- 
meter rose  to  38  degrees,  at  which  it  maintained  itself  for 
1 8  minutes,  and  when  the  ebullition  ceased  the  thermome- 
ter fell  to  25  degrees.  Almost  the  whole  of  the  water  was 
evaporated,  and  the  coal,  being  consumed  in  the  course  of 
an  hour  and  a  half,  left  only  134  grains  of  ashes. 

By  this  experiment,  calculating  the  sum  total  of  the  heat 
lespectively  extricated  during  the  combustion  of  the  two 
substances,  the  author  was  able  to  remark,  that  the  bitu-« 
minous  wood  produced  816  degrees  of  heat  during  an  hour 
and  a  quarter  3  while  oak  charcoal>  in  an  hour  and  a  halfj 
produced  only 'fM*-- 

*    He 
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He  also  tried  whether  this  fossil  could  be  used  with  ad- 
-vantage  in  forges  for  forging  iron.  He  kept  at  a  red  heat 
for  some  time  the  extremities  of  an  iron  rod,  one  in  bitu* 
•mi nous  wood  and  the  other  in  oak  charcoal^  employing 
equal  pans.  When  the  iron  rod  was  taken  out,  he  found 
4ts  extremities  equally  ductile,  malleable,  and  tenacious. 
There  is  every  reason  to  think  that  this  new  combustible 
may  even  be  employed  in  the  reduction  of  iron  ore ;  but  thi« 
the  author  has  not  oeen  able  to  ascertain,  tor  want  of  mate* 
rials. 

Professor  Mojon  terminates  his  report  with  the  following 
Analysis : 

This  fossil  wood  gives  almost  the  same  products  as  coala,  if 
we  except  the  ashes,  from  which  a  little  potash  is  extracted. 

By  distillation  he  obtained  phlegm,  yellowish  bituminous 
oil,  aquantity  of  carbonic  acid  gas,  carbonated  hydrogen  gas, 
and  an  empyreumatic  oil  thicker  than  the  former. 

In  alcohol  a  portion  of  this  wood,  at  the  end  of  some  tim^, 
gave  a  blackish  resinous  substance. 

By  ebullition  in  distilled  water  it  suffers  to  be  precipitated 
ealcareous  earth  and  ar^il. 

By  pouring  nitric  acid  over  this  fossil,  it  is  decomposed, 
disengaging  nitrous  gas* 

In  the  last  place,  the  Sfi5  grains  of  ashes,  obtained  by  the 
above  combustion  of  12  pounds  of  this  fossil,  gave  by  lixivi* 
ation  and  filtration  1  \  grain  of  potash,  oxide  of  iron,  alu«» 
mine,  lime,  and  magnesia. 


LXII.  Memoir  on  aeriform  cutaneous  Perspiration.  By 
C.  Trousset,  M,  D.  Professor  of  Natural  Phitosophy 
and  Chemistry  in  the  Central  School  of  the  Department 
of  IserCi  &c.* 

JL  HYSiciANs  at  all  times  have  endeavoured  to  ascertain  the 
influence  which  the  air  has  on  the  human  body  ;  but  how 
can  we  conceive  that  the  antients,  who  were  not  acquainted 
with  the  gravity  of  that  fluid,  should  have  been  able  to  de* 
termine  its  action?  If  we  therefore  except  Hippocrates, 
who  formally  asserts  in  his  works  that  adr  is  digested  in  the 
lungs  as  the  aliments  are  in  the  stomach,  his  contemporaries 
and  successors  have  left  us  on  this  subject  incoherent  ideas, 
often  ridiculous,  and  always  erroneous,  the  fruits  of  sa^  ima- 
gination not  gnided  by  any  certain  experience. 

*  From  Anna/fs  ^r  ChimUf  No.  133. 
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If  I  intended  to  consider  the  influence  of  the  air  uiider 
every  point  of  view^  I  should  be^in  with  respiration ;  a  func- 
tion of  so  much  importance^  tnat  without  it  life  could  not 
exists  while  it  alone  can  for  some  time  maintain  and  pre- 
serve it. 

But  the  modern  chemists^  after  an  exact  analysis  of  atmo* 
spheric  air,  have  given  a  theory  of  respiration  so  ingenious^ 
so  complete,  and  so  well  founded  on  correct  experiments^ 
that  all  the  attempts  hitherto  made  to  overturn  it  have  only 
tended  to  establish  it  more  and  more. 

I  could  therefore  only  repeat  here  what  has  been  said  be- 
fore me  by  Lavoisier,  Seguin,  Crawford,  Fourcroy,  Chap- 
tal,  &c. ;  and  this  matter  nas  been  so  well  elucidated  by  tne- 
labours  of  these  celebrated  chemists,  that  it  is  in  some  mea- 
sure exhausted ;  and  their  theory  in  this  respect  has  been  so 
wii ; .  \y  diffused,  that  it  is  now  adopted  by  all  men  of  science. 
I  sliall  therefore  abstain  from  repeating  what  would  be  here 
tiresome  and  superfluous. 

But  if  what  takes  place  in  the  lungs  is  exactly  known^ 
the  same  light  has  not  yet  been  thrown  on  the  functions  of 
the  skin.  Independently  of  cutaneous  perspiration,  observed 
\Vith  so  much  care  and  correctness  by  Sanctorius  and  several 
others,  does  there  escape  through  the  skin  one  or  more  aeri-^ 
form  fluids  ?  and^  in  this  case,  of  what  nature  are  they  ? 
Such  are  the  two  questions  which  I  purpose  to  examine  in 
this  memoir. 

The  antients  had  no  idea  of  this  aeriform  cutaneous  per« 
spiration,  and  they  make  no  mention  of  it  in  their  worKs. 

Count  de  Milly  first  announced,  in  1777^  the  discovery 
of  an  elastic  Huid  *  which  escapes  through  the  skin.  {Ic 
as.-c;  ts  that  a  person  in  a  warm  bath  may  collect  half  a  pint 
of  it  in  the  course  of  three  hours ;  ana  it  results  from  his 
analysis,  which  mdeed  is  very  imperfect  and  incorrect,  that 
it  is  rixed  air  (carbonic  acid  gas). 

Dr.  Ingenhousz  announced  some  time  after  that  an  aeri- 
form fluid  escapes  through  the  skin ;  but  he  believed  it  to  be 
phloglsticated  air  (azotic  gas.) 

Dr.  Priestley  and  M.  Fontana  repeated  the  experiments  of 
the  two  preceding  philosophers,  and  observed  no  aeriform 
CUianation  through  the  skin. 

M.  Jurine,  a  surgeon  at  Geneva,  being  desirous  to  be- 
come a  candidate  for  the  prize  proposed  oy  the  Royal  So- 
ciety of  Medicine  t^  repeated  the  experiments  of  Milly  and 

^  Mem.  de  TAcad.  Royale  des  Sciences  de  Berlin,  ann.  i777»  p.  32. 
+  Sec  Hhtoire  et  Memoircs  dc  la  Societe  de  Medecinc,  torn.  x.  p.  54 
t%  $cq. 
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Ingenhousz,  both  on  himself  and  on  several  indiriduals  of 
different  ages^  employing  different  kinds  of  water^  the  tem- 
perature of  which  he  varied^  and  asserts  that  he  never  ob« 
served  the  least  aeriform  emanation.  Presuming  that  tlie 
water,  according  to  its  gravity,  might  impede  the  escape  of 
the  air,  or  that  it  mi^ht  crisp  the  exhaling  vessels  of  the 
skin,  he  continued  his  researches,  varying  the  processes 
employed  by  Dr.  Priestley  and  M.  Fontana;  and  he  thinks 
he  has  proved  by  experiments,  the  inexactness  of  which 
might  be  easily  shown,  that  a  small  quantity  of  fixed  air 
(carbonic  acid  gas)  is  continually  escaping  through  the  skin. 

Fourcroy  on  this  subject  expresses  himself  as  follows  : 
''  It  is  not  true  that  elastic  fluids,  and  particularly  carbonic 
acid  gas,  escape  through  the  skin,  as  some  of  the  modems 
have  asserted  ♦. 

Such,  a  few  years  ago,  was  the  state  of  the  question 
which  forms  the  subject  of  this  article.  Incorrect  experi- 
ments, the  contradictory  nesults  of  which  were  contested 
either  in  the  whole  or  in  part,  left  philosophers  in  uncer- 
tainty, and  seemed,  to  call  for  new  researches^  in  order  to 
fix  the  opinion  of  philosophers  on  this  point. 

I  often  reflected  on  it,  and  had  formed  a  desim  of  em- 
ploying myself  with  it,  when  in  the  spring  of  tne  year  8, 
being  near  one  of  my  patients  who  was  in  the  bath,  I  per- 
ceived that  he  was  entirely  covered  with  small  bubbles  of 
air.  The  hairs  on  his  body  were  surrounded  by  bubbles 
decreasing  from  the  base  to  the  summit,  so  that  a  great 
number  of  them  exhibited  the  appearance  of  pyramids  more 
or  lesp  elevated.  I  made  all  these  bubbles  disappear ;  but  in 
the  course  of  half  an  hour  they  were  succeeded  oy  an  equal 
number.  In  consequence  of  observing  this  phenomenon, 
I  caused  my  patient  to  continue  his  bathing ;  and  having 
collected  several  bell-fulls  of  this  gas,  I  examined  it  care- 
fully several  times,  and  found  that  it  was  azotic  gas,  per- 
fectly pure,  without  any  mixture  of  carbonic  acid. 

I  was  then  desirous  to  know  whether  this  phaenomenon 
was  general,  or  whether  it  depended  on  the  pathological 
state  of  the  subject.  I  made  experiments  on  myself,  and 
on  several  other  individuals,  but  never  observed  any  thing 
of  the  kind. 

In  the  beginning  of  the  year  9  I  communicated  my  ex- 
periments, and  the  result  of  them,  to  C.  Fourcroy,  who  re- 
quested that  I  would  continue  them.    Encouraged  by  the 

*  Syst^me  des  Cennoissanc€t  Chimiquety  torn.  \x^  p.  103. 
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approbation  of  bo  celebrated  a  professor,  I  resolvdd  to  do  so. 
It  was  not  sufficient  that  I  was  certain  of  the  exactness  of 
fiiy  experiments  ;  it  was  necessary  also  that  I  should  con- 
vince philosophers  of  it. 

Having  collected  with  great  care,  in  the  spring  of  the 

J  ear  Q,  a  certain  quantity  of  this  gas,  I  filled  with  it  a  small 
ell  10  lines  in  diameter  and  8  inches  in  height.  A  taper 
was  immediately  extinguished  in  it  eleven  times  in  succes* 
aion. 

.  It  traversed  lime-water  without  rendering  it  turbid^  and 
rwithout  decreasing  in  volume. 

-  It  experienced  no  change  from  ammoniacal  gas. 

It  produced  no  alteration  in  blue  vegetable  colours. 

Phosphorus  which  remained  immersed  in  it  for  more  than 
a  month  bad  not  decreased  in  volume. 
.    I  thought  these  experiments  more  than  sufficient  to  con- 
vince me  that  the  subject  in  Question  was  azotic  ffas. 

I  again  transmitted,  the  result  to  C.  Fourcroy  in  Sie  month 
of  Fructidor,  year  9 ;  but  it  is  probable  that  the  hurry  of  bu-* 
•iness  prevented  him  from  returning  me  an  answer.  * 

Having  reflected  a  good  deal  since  that  period  on  the  im« 

Eortance  of  this  discovery,  I  did  not  cease  to  attend  to  it ; 
ut  my  ideas  are  entirely  changed  in  regard  to  the  conae^ 
quences  which  may  be  dfeduced  from  it. 

In  letters  written  to  Fourcroy,  and  particularly  in  the 
last,  I  considered  mv  discovery  as  a  particular  fact  depend* 
tng  on  a  pathological  state ;  but  at  present  I  am  obliged  to 
consider  it  as  a  general  pha&nomenon  belonging  to  the  hu- 
man species. 

Ist,  Because  it  is  probable  that  the  gas  which  passed  so 
abundantly  through  me  skin  of  count  de  Milly  was  azotic 
gas.  One  will  easily  be  convinced  of  it  by  reaaing  his  me-* 
moir  with  attention. 

-  Sdly,  Dr.  Ingenbousz,  convinced  from  his  own  experi- 
ments that  an  aeriform  fluid  escapes  through  the  skin,  be-* 
tieved  that  it  was  phlogisUcated  j^as  (azotic  eas). 

3dly,  The  idea  of  Ingenhotisz  is  confirmed  by  my  experi- 
ments.   ' 
4th1y,  I  some  time  ago  met  with  another  individual  who 

Eerspires  abundantly  in  the  bath.  The  bubbles  with  which 
e  is  constandy  covered  do  not  liqueiy  in  the  water ;  they 
are  probably  azotic  gas :  but  I  confess  that  I  never  madii 
any  exact  experiment  on  the  subject. 

5thly,  The  experiments  made  by  Dr.  Priestley,  Fontana, 
and  Jurine,  which  consisted  in  placing  open  flasks  under 
the  annpitSj  aflbrd  no  proof  against  what  I  have  already  ad- 
"3  vancedi 
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vanced ;  for  it  is  evident  that,  these  flasks  being  filled  with 
atmospheric  air^  the  latter  could  notbe  displaced  by  the  azotic 
gas,  the  specific  gravity  of  which  is  less ;  while  \\\c  case  ought 
to  have  been  different  with  carbonic  acid  gas,  ii  any  be  con- 
stantly disengaged  from  the  skin^  as  Jurine  infers  from  his 
experiments. 

Those  which  Jurine  made,  by  placing  his  arm  in  a  cover 
of  glass,  are  not  more  conclusive;  because,  having  been 
made  with  a  view  to  prove  that  carbonic  acid  gas  escaped^ 
he  did  not  employ  the  means  proper  for  indicating  the  pre- 
sence and.  quantity  of  azotic  gas,  of  which  he  did  not  su- 
spect the  slightest  disengagement.  But  why  has  not  this 
phaenomenon,  which  I  believe  to  be  general,  been  observed, 
Dy  Dr.  Priestley,  Fontana,  Jurine,  &c.  ?  and  why  is  it  not 
remarked  in  all  individuals  placed  under  the  same  circum- 
stances ?  It  is  probable,  as  I  have  said  at  the  commence* 
ment  of  this  memoir,  according  to  M.Juriv,  that  the 
water  acting  by  its  gravity  on  the  exhaling  vessels  of  the 
akin,  which  in  different  individuals  are  endowed  with  a  dif- 
ferent energy,  opposes  in  the  greater  number  the  escape  of 
-anty  gaseous  substance. 

1  shall  here  terminate  this  memoir,  to  which  I  might  havm 
nven  more  extent  had  I  been  inclined  to  treat  of  all  the  ques* 
tions  which  naturally  arise  from  the  discovery  of  this  phs^- 
nomenon ;  but  as  I  had  no  other  object  in  view  than  to  call 
the  attention  of  philosophers  to  this  subject,  and  being  satis- 
fied with  having  laid  the  first  stone  of  the  edifice,  1  leave 
to  abler  architects  the  glory  of  finishing  the  building. 


LXIII.  Extract  frwn  the  third  Fohme  of  the  Analyses  oj 

M.  Klaproth. 

JL  HIS  celebrated  chemist,  so  well  known  for  the  precision 
Qf  his  analyses,  and  by  the  valuable  discoveries  with  which 
he  has  enriched  the  province  of  chemistry,  has  published  a 
third  volume  of  his  Chemical  Researches,  dedicated  to  Vau- 
quelin.  Among  the  number  of  ingenious  analyses  it  con- 
tains, there  are  some  particularly  interesting  to  geologues : 
such  as  those  of  cryolite,  sonorous  porphyry>  and  basaltes ; 
in  which  we  are  suprised  to  see  soda  form,  and  even  incon- 
siderable quantity,  one  of  the  constituent  principles  of  rocks 
and  compact  stones.  That  of  the  ombre  earth  of  Cyprus  is, 
we  may  say,  the  first  with  which  we  are  acquainted,  and  the 
most  correct.   The  rest,  some  extracts  from  which  we  shall 

here 
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here  present,  confirm  or  rectify  those  before  made  by  the 
most  celebrated  chemists. 

Afudysis  of  sorurrous  Porphyry. 

Sonorous  porphyry  unites  in  it  all  the  mineralogical  cha- 
racters of  the  other  porphyries.  Its  substance,  equally 
hard,  is  composed  of  silex  and  alumine,  interspersed  with 
some  small  leaves  of  feld-spath,  and  small  grains,  not  very 
numerous,  of  amphibolite.  But  it  differs  from  it  by  its  foli- 
aceous  fracture.  Besides,  when  broken,  it  has  a  sound 
almost  metallic.  The  name  of  sonorous  porphyry  appears^ 
then^  to  be  perfectly  suited  to  it. 

It  is  found  in  the  mountains  of  Bohemia,  in  those  of 
Upper  Lusatia,  and  in  the  country  of  Fulda.  It  never  forms 
these  continued  chains,  but  only  insulated  mountains,  and 
commonly  situated  in  the  neighbourhood  of  those  of  ba- 
saltes.  It  forms  mount^ns  oi  the  hardest  kind,  and  which 
present  the  greatest  resistance  to  degradation.  It  effloresces 
only  at  the  surface ;  and  the  argillaceous  crust  which  covers 
it  renders  these  stones  very  slippery,  and  of  difficult  ascent. 

The  colour  of  the  sonorous  porphyry  is  gray,  sometimes 
inclining  a  little  to  ffreen.  It  is  always  compact,  rough,  spUt 
in  its  fracture.  It  preaks  into  thick  leaves,  very  thm  frag- 
ments of  which  have  pellucid  edges.  Its  substance,  the 
Srain  of  which  is  fine,  is  very  hard  and  smooth.  When  re- 
uced  to  powder  it  is  of  a  gray  colour.    Its  specific  gravity 

is  2-575. 

Sonorous  porphyry  reduced  into  small  fra^ents,  and 
freed  as  much  as  possible  from  the  leaves  of  teld-spar  and 
grains  of  amphibolite  disseminated  throughout  its  mass,  lost 
3  per  cent,  of  its  weight  by  calcination.  Its  gray  colour  be- 
came lighter,  but  it  experienced  no  other  alteration. 

When  exposed  to  a  porcelain  frimace  it  fuses  into  a  com* 
pact  elass. 

A  Hundred  grains  of  sonorous  porphyry  reduced  to  powder, 
and  treated  in  succession  with  potasti,  muriatic  acid,  oarytes, 
and  succinate  of  ammonia,  gave 

Silex  •  -  -  .  -  J7-25 
Alumine  -  -  -  -  -  23*50 
Lime  •  -  -  -  -  2*75 
Oxide  of  iron  -  -  -  -  3-25 
Oxide  of  manganese       -       -  •25 

Soda  --.--•  8-10 
Water      --.--.        3-00 

98-10 

Thp 
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was  bv  no  means  conducive  to  their  accuracy.  Tlie  surface 
of  a  slender  stem  is  proportionally  greater  when  compared 
with  its  solid  content  than  that  of  a  small  one :  the  capillarv 
attraction,  therefore,  and  the  weight  of  the  liquor  which 
adheres  to  it,  both  operate  more  powerfully.  If  we  take 
any  of  those  instruments  whose  stem  is  a  mere  wirej  we 
shall  find  them,  from  these  causes,  so  sluggish  in  their  mo« 
tion  that  they  will  generally  stand  at  any  point  of  the  stem 
at  which  they  are  placed,  within  a  quarter  of  an  inch  of  a 
certain  part  of  it,  whereas  those  with  a  thicker  stem  regain 
the  same  point  instantaneously.  The  thicker  the  stem, 
therefore,  the  better,  so  as  it  be  only  witliin  such  limits  as 
to  render  the  difference  in  the  points  at  which  the  instru^ 
ment  will  stand,  in  two  liquors  which  differ  in  a  very  minute 
degree  with  respect  to  their  specific  gravities,  sufficiently  per* 
ceptible. 

Let  us  calculate  for  a  moment  how  many  wei^ts  we 
must  have  to  a  spirit  hydrometer.  I'he  stem  may  very  con* 
veniently  be  4  inches  long,  and  in  this  length  we  could 
easily  graduate  40  or  50  divisions,  so  that  a  diiFerence  of 
(me--fourth  of  each  shall  be  very  visible.  But  we  want  to 
express  a  difference  of  nearly  300  in  specific  gravity  (or  from 
800  to  1000)  by  this  instrument  withm  about  one-fourth  of 
an  unit.  We  shall  therefore  do  it  extremely  well  by  the 
virtual  lengthening  of  the  stem  to  four  or  five  times  its  real 
length  by  means  of  three  or  four  weights.  It  is  true,  the 
divisions,  unless  they  be  arbitrary  ones  with  a  scale  of  re* 
ference,  are  not  equal ;  if  they  be  units  of  specific  gravity, 
they  must  be  graduated  from  several  harmonic  scales :  but 
this  will  not  affect  the  truth  of  our  general  deduction  ;  and 
three  or  four  weights,  therefore,  will  be  fully  sufficient  for 
the  nicest  spirit  hydrometer,  whatever  scale  of  graduation 
we- may  use  on  its  stem* 

This  kind  of  instrument  would  be  far  preferable,  even  if 
superior  accuracy  were  alone  the  object,  if  simplicity  were 
tJntircly  out  of  the  question,  and  40  weights  as  easy  and  as 
little  liable  to  error  in  their  application  as  4  :  but  when  wc 
reflect  that  simplicity  and  facility  of  use  are,  perhaps,  even 
of  more  consequence  than  accuracy  m  the  result,  the  dif- 
ference in  the  advantages  of  these  modes  of  construction 
becomes  eqormous. 

It  has  been  a  favourite*^  opinion  with  some  gentlemen, 
that  glass  hydrometers  would  be  preferable  to  iTictallic  ones, 
because  they  would  not  be  liable  to  have  their  bulk  altered 
by  any  contusion  without  being  broken  to  pieces ;  whereas 
the  latter  might  be  so  delved  by  rough  usage  as  to  give  fal- 

U  4  lacious 


M4  ExtraciftwA  ihe  third  FUhmeof 


Silcji          -         •          - 

• 

48 

Alumine         -        -        - 

. 

Id 

Oxide  of  iron         * 

•• 

16 

Tjime          -          .          - 

• 

9 

Soda        -        .        -         - 

- 

4 

Muriatic  acid 

•. 

1 

Water  and  volatile  parts 

• 

5 

99 

Dr.  Kennedy  makes  no  mention  of  magnesia^  but  he  in* 
dicates  muriatic  acid  as  one  of  the  principles  of  basalte^. 
M.  Klaproth  analysed  it  ^ain,  in  order  to  try  to  discovet 
it.  He  decomposed  basaltes  by  nitric  acid^  and  poui^  into 
the  solution  a  solution  of  nitrate  of  silver.  He  observed  a 
slight  cloudy  and  collected  a  deposit  which  weighed  d-lOths 
of  a  ffrain.  On  this  niuriate  ot  silver  he  founa  nitric  acid^ 
which  rexiuced  it  to  l-20th  of  a  grain  ;  a  quantity  so  small^ 
that  it  does  not  announce  the  hundredth  part  of  a  grain  of 
muriati<^  acid  in  the  basaltes  of  Hasenberg. 

Aiwlysis  qfthe  Gold  Ore  qf  Traniylvania. 

m 

It  was  by  the  analysis  of  these  gold  ores,  so  rich,  that 
M.  Klaprotn  discovered  tellurium ;  and  as  this  new  metal 
constitutes  the  greater  part  of  them,  they  have  since  been 
called  the  auriferous  ores  of  Tellurium.  Under  this  name 
M.  Klaproth  comprehends, 

1st,  That  of  paradoxal  gold,  or  the  problematic  metal 
taken  from  Mariahilf,  near  Zalathna^  in  the  mountains  of 
Faczebayer  in  Transylvania. 
A  thousand  parts  of  this  ore  of  tellurium  are  composed  of 
Tellurium  -  '-      9S5.50 

Iron  .  -  *        79*00 

Gold  -  *  -  fi*50 
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sd.  The  ore  of  graphic  gold  of  Offenbanya^  which  is  very 
rich.     It  contains 

Tellurium  -  -         -        60 

Gold  ^  -   .   .      -        SO 

Silver  •  -  -        10 

100 

3d^Tba 
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6d^  That  of  Nagyac^  which  is  more  compdusided.    It 
contains 

Tellurium     ------  44-75 

Gold 25-7* 

Lead    ---**-  ig*30 
Silver    -     -     -     -     -     -     8*50 

Sulphur     -----    0*50 

100 


4th^  Thefoliaceous  ore  of  Nagyac.    It  contains 

Lead      -----  54-0 

Tellurium    -     -     -     -     -32'd 

Gold    -     -     -      -    -      -    g*o 

Silver     -     -     -    -     -     -    0'5 

Copper    ------1-3 

Sulphur    -      -      •      -      -     3-0 


100 


An  Account  of  SQine  new  Properties  of  Tellurium^ 

Mercury  seems  only  to  be  weakly  attracted  by  this  metaL 
One  part  of  telhirium  pulverised  and  heated  in  a  small 
retort  with  six  parts  of  mercury,  seemed  to  be  united  into 
an  amalgam  with  a  crystallized  surface.  But  M.  Klaproth 
found  that  the  mercury  had  scarcely  dissolved  any  of  the 
tellurium,  and  that  the  former  had  only  covered  the  surface 
pf  it  under  the  form  of  small  scales. 

The  solution  of  tellurium  in  muriatic  acid  is  dear.  If 
water  be  added  to  the  saturated  solution,  it  first  produces  a 
precipitate,  which  a  greater  quantity  of  water  afterwards  re- 
dissolves.  But  if  alcohol  be  poured  in  instead  of  water,  and 
if  the  precipitate  be  edulcorated  with  alcohol,  scarcely  any 
tellurium  will  remain  in  the  solution.  Precipitates  obtained 
by  alcohol  or  by  water  are  not  pure  oxides  of  tellurium. 
Tney  always  retain  a  little  muriatic  acid. 

Solutions  of  tellurium  where  thft  acid  predominates  a 
little,  are  neither  rendered  turbid  nor  produce  any  precipi- 
tate by  those  of  prussiate  of  potash.  This  is  a  remarkaole 
property  of  thi»  metal,  which  it  however  participates  with 
gold,  platina  and  antimony.  Tincture  of  gall-nuts  poured 
into  a  solution  of  it  gives  a  flaky  precipitate  of  an  Isabella 
colour.  Phosphorus  immersed  in  a  muriatic  solution  of 
tellurium  beouiiei  covered  in  the  course  of  time  with  me«- 
lallic  leaves* 

Analysis 


SS6  Extract  Jrom  the  third  Volume  of 

Analysis  of  the  Tungsten  Ore  of  Schlakenwdld. 

Scheele  found  in  the  calcareous  scheeUn  of  the  ore  of 
Bitzberg  in  Sweden^ 

Oxide  oFtungsten         -         •    65 
Lime        -         -  -  •     31 

SUcx         .         -         .         .      4 
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Messrs.  d'ElIyar  found  tungsten  also  in  analysing  the 
wolfram  dre  of  L<innwald.  At  the  same  time  they  gave  the 
following  proportions  for  the  white  tungsten  of  Scnlaken'- 
wald: 

Yellow  oxidft  of  tungsten      -    68 
lime         •         -         -        -    30 

98 

Klaproth^  in  his  new  analysis  of  the  grajrish  white  scheelin 
of  Sctuakenwald^  pellucid  and  crystallized  in  octaedra^  found 
them  to  be  very  different.     Its  specific  gravity  is  6*01 5. 
A  hundred  parts  of  these  crystals  of  scheehn  gave : 
Yellow  oxide  of  tungsten        7 7' 75 
Lime      .         -        -        -     17-60 
Silex       ...        -      3-00 

98-35 


He  extracted  from  100  parts  of  the  calcareous  scheelin  of 
Fto^ly  in  Cornwall : 

Yellow  oxide  of  tungsten  75*25 

Lame      -        -        -        -  18'70 

Silex       -        -        -        -  1*50 

Oxide  of  iron          -          -  1*25 

Oxide  of  manganese          -  0*  75 

97*45 


JTew  Artifysis  of  Gadolinite  found  at  Itterly  in  Sweden ; 
Vttria  ...    59.75 

Silex  -  -  -  -  21*25 
Black  oxide  of  iron  -  -  17*50 
Alumine  -  -  -  0*50 
Water         .         -         -      o*50 


99*50 


•I* 
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Analysis  of  the  Black  Ore  of  Szekerembin  Transylvania. 

Besides  the  red  ore  of  manganese  foirnd  at  Szekeremb^ 
which  varies  both  in  regard  to  its  form  and  colour^  and 
serves  as  matrix  to  the  auriferous  ores  of  tellurium  worked 
there,  there  is  one  which  exhibits  the  following  characters : 

It  has  a  mean  colour  between  the  brown  and  the  black 
of  iron  (ethiops).  It  is  almost  always  compact,  sometimes 
veined  with  red  ore  of  manganese,  or  it  forms  alternate  strata 
with  that  ore. 

It  has  a  semi-metallic  state. 

Its  fracture  is  unequal^  of  a  small  grain,  and  foliated  in 
every  direction. 

It  splits  into  fragments  irregularly  angular^  the  edges  of 
which  are  not  very  obtuse. 

It  is  opake. 

When  scratched  the  trace  appears  of  the  dark  yellow  co- 
lour of  brass,  inclining  much  to  green,  and  almost  entirely 
dull.     It  is  of  a  mean  hardness,  and  Pjctty  smooth  to  the 
iouch.     Its  specific  gravity  is  3*950.    This  ore  contains 
Oxidulous  manganese  soluble  in  nitric  acid        83 
Carbonic  acid         -         -       ^  -         -        -      5 
Sulphur        -        -         -         -         -        -11 
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Netv  Analysis  of  Cryolite  by  M,  Klaproth, 

Cryolite  is  one  of  the  most  interesting  of  the  new  disco- 
veries in  mineralogy.  It  was  found  in  Greenland,  and  a 
small  quantity  of  it  was  some  time  ago  received  at  Copen* 
hagen.  Professor  Abilgard,  who  was  of  great  service  to 
the  mineralogy  of  chemistry,  undertook  the  analysis  of  it. 
He  found  it  to  be  composea  of  fluoric  acid  and  alumine ;  a 
very  unexpected  combination,  no  instance  of  which  had  be- 
fore been  found. 

External  Characters  of  Cryolite, 

External  form  as  yet  undetermined;  oolour  a  bright 
whitish  gray ;  fracture,  when  longitudinsJ,  brilliant ;  when 
parallel  to  the  axis,  less  brilliant.  Both  have  a  vitreous 
splendour:  its  fractures  are  foliated,  and  intersect  each  other 
at  rieht  angles ;  in  the  other  directions  they  are  unequal. 
Cryolite  breaks  into  cubic  fragments:  it  is  semi-trans- 
parent, tender,  and  pretty  soft  to  the  touch ;  exceedingly 
fragile ;  and,  aocordiug  to  Andrada,  of  the  mean  specific 
gravity  of  2*9695,  or  according  to  Haiiy  2*949. 

Vol.  XVI.  No.  64.  Y  Exposed 
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.Exposed  to  the  blow-pipe  on  coals,  it  first  foniis^  itself 
into  a  white  opake  tound  ball ;  but  it  afterwards  loses  its  fu- 
sibility, and  resembles  earth  strongly  calcined.  The  name 
of  cryolite  then  is  not  suited  to  this  fossil  because  it  fuses 
by  the  blow-pipe  like  glass,  but  perhaps  because  it  has  some 
external  resemblance  to  it.  Klaproth  reputed  the  analysis 
of  cryolite  in  the  following  manner,  in  order  to  determine 
with  the  greater  precision  the  proportions  of  the  consti- 
tuent principles  of  this  fossil :  he  heated  to  dryness  in  a 
platina  crucible  100  grains  of  cryolite  in  powder  with  300 
grains  of  sulphuric  acid,  to  effect  a  complete  separation  of 
me  fluoric  acid.  The  mixture  at  first  boiled  up  with  a 
disengagement  of  fluoric  acid  vapours.  The  residuum  being 
dissolved  m  water  was  precipitated  by  evaporation  under 
the  form  of  a  soft  saline  matter,  which  was  easily  redis- 
solved  by  the  addition  of  a  little  water. 

2d.  M.  Klaproth  precipitated  from  the  solution,  by  mean* 
of  caustic  ammonia,  the  alumine,  which  when  washed  and 
dried  weighed  46  grains,  and  only  24  when  afterwards  cal- 
cined. This  earth,  when  dissolved  by  heat  with  diluted 
sulphuric  acid,  was  entirely  precipitated  by  the  addition  of 
potash  in  regular  crystals  of  alum, 

M,  Klaproth  neutralised,  by  means  of  acetous  acid,  the 
solution  from  which  the  alumine  had  been  sep^ated  by 
ammonia :  he  poured  into  it  acetite  of  barytes ;  and  the  li- 
quor being  filtered  and  evaporated,  he  brought  Uie  residuum 
to  a  red  heat  in  a  platina  crucible.  He  then  caused  it  to 
redissolve,  and  freed  it  by  the  filter  from  a  small  quantity  of 
carbonaceous  matter.  By  evaporation  to  dryness  "he  ob- 
tained 62|  grains  of  very  ory  carbonate  of  soda,  which  con- 
tained 36  grains  of  pure  socla.  Saturated  with  acetous  acid, 
H  wholly  crystallized  into  acetite  of  soda. 

Deducting  from  the  100  grains  subjected  to  analysis  the 
weight  of  the  quantities  of  alumine  and  soda  found  in  them, 
we  shall  have  that  of  the  fluoric  acid  and  of  the  water  of 
crystallization. 

Cryolite  then  is  composed  of  alumine,  soda,  and  fluoric 
9cid  in  the  following  proportions : 

Soda 36 

Alumine  -  -  -  -     24 

Pluoric  acid  and  water  of  crystallisation    48 
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Analysis  of  Umler  Earth  by  M.  Klaproth. 

The  old  mineralogists  gave  thcf  name  of  umber  earth  to  a 

brown 
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brown  earthy  powder.  It  is  composed  of  a  brown  carbo- 
naceous earth,  which  may  easily  be  known,  as  it  is  entirely 
converted  into  ashes  by  exposure  to  fire.  On  this  account 
Cronstedt  gave  it  the  name  of  mumia  vegetaliSy  and  Wallerius 
calls  it  hnymis  umbra.  This  substance  has  nothing  in  com- 
mon with  the  real  umber  earth  but  the  colour. 

On  the  other  hand,  umber  earth  is  incombustible,  and, 

according  to  its  constituent  principles,  ought  to  be  classed 

among  the  ores  of  iron.     It  may  be  considered  as  a  variety 

of  bog  iron  ore.    The  only  analysis  made  of  it  before  that 

of  Klaproth  was  by  M.  Santi,  who  analysed  that  of  Castel 

ilel  Piaro,     The  proportions  he  indicates  are  as  follow ; 

Oxide  of  iron       -         -         -     53 

Alumine  -  -  -     24 

Silex         -         -  -  -     19 

Magnesia        ••  -  -      4 
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But  as  M.  Santi  makes  no  mention  of  manganese,  which 
however  is  one  of  the  essential  principles  of  umber  earthy 
this  omission  must  excite  some  doubts  in  regard  to  the  cor<» 
rectness  of  the  proportions  which  he  indicates.  The  umbfer 
earth  employed  in  the  following  analysis  was  procured 
from  the  island  of  Cyprus :  it  resembles  externally  that 
known  in  commerce  under  the  name  of  fine  Turkish  umber^ 
and  is  equally  good  for  painting ;  it  would  therefore  be  su- 
perfluous to  describe  its  exterior  characters. 

1st.  Kept  at  a  red  heat  for  half  an  hour  in  a  crucible,  it 
lost  14  per  cent,  of  its  weight.  But  it  experienced  no  other 
alteration  except  that  ita  colour  had  become  a  darker 
brown. 

Qd.  Exposed  to  a  more  violent  heat,  it  enters  into  fusion. 
M.  Klaproih  put  a  fragment  weighing  900  grains  into  a 
charcoal  crucible,  which  he  placed  in  a  porcelain  furnace« 
He  took  out  the  crucible  quite  sate,  and  containing  a  button 
well  fused  under  a  thick  vitreous  scoria  of  a  hyacinth  cO" 
lour,  and  covered  with  points  at  the  exterior  surface.  Thiq 
metallic  button  was  a  little  tenacious  in  its  fracture  under 
the  hammer,  and  presented  a  graimlated  tissue  like  that  of 
steel.  It  weighed  80  grains^  and  the  vitreous  scoria  47, 
The  Joss  consequently  amounted  to  S6i  per  cent, 

A  himdred  grains  of  umber  earth  well  pulverized,  mixed 
with  200  grains  of  concentrated  sulphuric  acid  evaporated 
to  dryness,  were  brought  to  a  red  heat  in  a  crucible  by 
means  of  a  very  strong  fire.  The  red  mass  appeared  of  at 
brick  colour :  it  was  pgrous,  and  easy  to  be  pulvirized. 

Ya  Whea 
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Whea  washed  with  water  and  filtered^  the  liquor  became 
brown^  and  contained  sulphate  of  magnesia. 

A  hundred  grains  of  umber  earth  reduced  to  fine  powder, 
and  digested  with  boiling  muriatic  acid,  left  a  residuum 
which  weighed  19  grainy.  The  solution  when  filtered  was 
condensed  l)y  evaporation,  and  mixed  with  a  concentrated 
solution  of  tartrite  of  potash;  but  the  mixture  femained 
clear.  M.  Klaproth  then  endeavoured  to  obtain  a  precipi- 
tate by  the  solution  of  caustic  soda,  but  did  not  succeed :  he 
even  did  not  observe  any  cloud,  and  the  satiu-ated  solution 
assumed  a  reddish  brown  colour.  He  poured  into  it  mu- 
riatic acid,  and  the  colour  of  the  solution  was  heightened  : 
he  then  tried,  but  without  success,  to  precipitate  it  by  am- 
monia; for  the  mixture  reappeared  with  the  brownish  red' 
colour  before  indicated,  and  without  any  cloud. 

M.  Klaproth's  object  was  to  separate  the  manganese 
from  the  iron  by  means  of  these  reagents ;  but  this  trial 
only  confirmed  a  peculiar  property  of  the  tartareous  acid, 
which  is,  that  by  its  presence  it  renders  iron  soluble  in  alka- 
line solutions. 

A  hundred  grains  of  pulverized  iraiber  earth  were  mixed 
with  a  solution  of  200  grains  of  caustic  soda,  then  desic- 
cated to  dryness,  and  exposed  in  a  crucible  to  a  moderate 
fire  for  half  an  hour.  The  mass  dissolved  in  the  water  gave 
it  a  beautiful  dark  emerald  green  colour,  which  became  of 
an  amethyst  red  by  the  addition  of  muriatic  acid.  This 
acid  adde3  to  saturation  dissolved  completely,  and  the  li- 
quor had  acquired  a  red  colour  inclining  to  ydlow.  There 
were  disengaged  at  the  same  time  vapours  of  oxygenated 
muriatic  acia.  The  solution,  when  evaporated  almost  to 
dryness,  assumed  at  last  the  form  of  a  jelly :  diluted  with 
new  water,  it  left  on  the  filter  silex,  which  when  well  dried 
weighed  13  grains. 

2d,  M.  Klaproth  poured  into  the  liquor  a  solution  of 
caustic  soda,  which  he  added  in  excess,  and  the  brown  oxide 
of  iron  precipitated  by  it  was  washed.  The  remaining  so- 
lution was  precipitated  by  sulphuric  acid,  and  neutralized  by 
carbonate  of  potash ;  alumine  was  deposited,  which  when 
dried  weighed  5  grains.     • 

3d.  The  oxide  of  iron  after  being  dried  was  black  and 
brilliant,  and  resembled  a  piece  of  coal:  it  weighed  68  grains, 
Redissolved  in  muriatic  acid  added  only  to  the  point  of  sa- 
turation, it  was  precipitated  from  it  by  the  succinate  of  am- 
monia. The  rest  of  the  solution  become  colourless,  mixed 
with  the  abundant  water  arising  from  the  washing  of  the 
flaky  deposit  of  iron,  was  agam  precipitated  by  that  of 

3  caustic 
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caustic  soda^  with  which  Klaproth  boiled  it*  The  blackish 
brown  flaky  deposit,  which  was  blacker  after  bein^  washed 
and  dried,  weighed  20  grains :  it  was  formed  of  oxide  of 
manganese.  This  quantity  deducted  from  the  68  grains  of 
iron  previously  obtained,  reduced  the  real  proportion  of  the 
oxide  of  iron  to  48  grains. 

The  proportions  of  the  constituent  priiiciples  of  the  um- 
ber eartn  of  Cyprus  then  are : 

Oxide  of  iron       -         -  48 

Oxide  of  manganese  ^    20 

Silex         -  -         •      13 

Alumine  -  -  -      5 

Water        -         -        -        -     14 
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Analysis  of  Spar  in  Tablets. 

Spar  in  tablets*  is  generally  found  in  a  mixture  of  brown 
crystallized  granite  and  blue  calcareous  spar,  of  which  it 
forms  the  third  substance.  It  is  of  a  milky  white  colour. 
M.  Karsten  has  described  hexaedral  crystals  ofJt.  M. 
Stutz  calls  it  spar  in  tablets,  because  it  exhibits  in  its  frac- 
ture long  leaves  a  little  brilliant.  It  is  found,  according  to 
M.  Stutz,  at  Dognaska  in  the  canal  of  Temeswar,  and  ac- 
cording to  M.  Estner,  at  Oravuza. 

The  analysis  of  it  proves  that  it  is  not  a  kind  of  tremelite. 
Spar  in  tablets  contams 

Silex        -         -.         -  -     50 

Lime        -         -         -         -    43 
Water        -         •        .        -      5 
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The  lime  in  it  is  not  carbonated,  for  nitric  acid  poured 
over  this  fossil  produces  neither  bubbles  nor  loss  m  dis- 
solving. 

Analysis  of  Miemite. 

Miemite  takes  its  name  from  Miemo  in  Tuscany,  where  it 
was  found  by  Dr.  Thompson  in  1791,  and  made  known  by 
him  under  the  appellation  of  magnesian  spar :  it  is  of  an 
asparagus  green  colour,  crystallized  in  flattened  triangular 
pyramids  :  it  is  of  mean  hardness  and  gravity,  rough  to  the 
touch,  8cc.    A  hundred  parts  of  miemite  contain 

*  The  analysis  of  spar  in  tablets  is  found  in  Klaproth 's  work  next  t« 
that  of  pharmacolite  and  scorza  sand,  as  well  as  that  of  miemite. 
t  Xiiere  appears  here  to  be  some  mistake. 

Y  3  Carbonate 
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Carbonate  of  lime  -         -         -        -        53'00 

Carbonate  of  ms^esia  •  -         -        42- 5a 

Carbonate  of  iron  mixed  with  a  little  magnesia      3'0O 

« 

98-50 


The  proportion  of  the  principles  of  miemite,  which  ap- 

? roaches  very  near  to  that  of  the  magnesian  spar  of  the 
yrol,  ought  to  make  them  be  considered  as  two  species 
^f  the  game  kind. 

Analysis  of  prismatic  Magnesian  Spar,  * 

This  spar,  discovered  at  Gluuk  Bronn,  in  the  country  of 
Gotha,  in  veins  of  cobalt^  is  very  rare :  its  crystals  are  tetra- 
edral,  almost  rectangular,  of  an  asparagus  green  colour, 
darker  in  several  varieties  than  that  of  the  chryso-beryl,  and 
rarely  so  clear  as  that  of  the  apatite  of  Cape  Gates.  They 
exhibit  a  vitreous  splendour  in  their  fracture ;  they  break  in 
irregular  angular  fragments ;  they  are  very  pellucid,  and  of 
a  mean  hardness ;  they  leave  a  snow-white  trace  3  their  spe- 
cific gravity  is  2*885. 

Some  crystals  of  magnesian  spar,  calcined  in  a  platina 
crucible  for  half  an  hour,  came  from  it  entire ;  but  exceed- 
ingly friable,  and  altogether  opake.  Zones  of  difierent  co- 
lours, the  interior  of  which  was  Isabella  yellow,  were  ob- 
served in  them;  the  second  was  reddish  white,  and  the 
nucleus  pink  brown :  they  retained  also  some  splendour, 
and  had  lost  45  per  cent,  of  carbonic  acid,  thouffh  the  whole 
acid  was  not  then  entirely  volatilized.  A  hundred  parts  of 
magnesian  spar  contain 

Lime         -         .         •         -         33-00 
Magnesia  -  -     ,    -         14*50 

Oxide  of  iron  -  -  2'50 

Carbonic  acid  -  -         47*25 

Water  and  loss  -  -  2*75 
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Analysis  of  Egyptian  Kalnim, 

We  are  Indebted  to  M.  Berthollct  for  the  rtiost  correct 
description  of  the  lakes  of  natrum,  and  of  the  deserts  qi 
Makaria  in  Lovvtt  Egypt.  The  natrum  found  there  is  not 
all  of  equal  purity :  i'rom  time  immemorial  it  has  been  an 
important  article  of  commerce. 

The 
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The  natrum  of  Egypt,  when  well  freed  from  theearthy 
parts  mixed  with  it,  is  composed  of 

Dry  carbonate  of  soda      -       -  163 

Dry  sulphate  of  soda       -         -  104 

Dry  muriate  of  soda        -         -  75 

Water          -          -         -         -  158 
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Analysts  of  the  radiated  Natrum  of  Trona. 

The  natrum  of  Egypt  is  often  found  in  very  hard  crystal- 
line masses :  it  is  inaebted  for  its  hardness  to  the  muriate 
of  soda,  which  is  generally  combined  with  it :  so  great  is 
its  hardness,  that  it  has  been  even  employed  in  constructing 
the  walls  of  Fort  Quasir. 

That  of  Debrezin  in  Hungary,  and  of  Monte  Nuovo 
hear  Naples,  having,  on  the  other  hand,  lost  its  w^ter  of 
cfystallization,  is  found  only  under  the  form  of  dust. 

Radiated  natrunx  is  not  subject  to  effloresce,  though 
formed  in  the  hottest  climates  of  Africa :  this  phaenomenon 
will  be  explained  by  the  analysis  hereafter  given.  The  fol- 
lowing is  the  description  of  this  remarkable  kind  of  natrum 
by  M.  Bagge,  the  Swedish  consul  at  Tripoli : 

*^  It  is  found  at  a  place  called  Trona,  in  the  province  of 
Sukena,  two  days  journey  from  Fessand,  at  the  foot  of  a 
rocky  mountain,  wnere  it  forms  a  crust  of  an  inch  in  thick- 
ness at  most,  and  sometimes  of  only  a  few  lines :  it  is  al- 
'ways  crystallized :  its  fracture  exhibits  long  crystals,  agglu- 
tinated, parallel,  and  sometimes  radiated :  it  resembles  un- 
calcined  plaster.  Besides  a  large  quantity  of  Trona,  a  name 
it  has  received  from  the  place  where  it  is  found,  which  is 
oarried  to  Negroland  and  Egypt,  a  thousand  quintals  of  it 
are  carried  every  year  to  Tripoli.  It  is  not  mixed  with 
muriate  of  soda ;  and  the  salt  mines  are  on  the  sea  coast, 
twenty-^ight  miles  from  Trona,  which  is  situated  in  the 
interior  of  the  country." 

The  natrum  employed  by  M.  Klaproth  in  his  analysis  forms 
a  crystalline  crust  of  from  four  to  six  Unes  in  thickness,  com-r 
posed  of  vertical  laminae  of  a  foliated  and  radiated  texturcv 

The  natrum  of  Tripoli,  according  to  analysis,  contains 
Water  of  crystallization        -        22*50 
Carbonic  acid  -  -        38*00 

Pure  soda  -  -        -.        37*00 

Sulphate  of  sodar         -         -  2*00 

99' 30 
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.  If  the  pipportions  of  this  natural  carbonate  of  soda  be 
compared  with  that  of  the  recently  prepared  crystals  of  ar- 
tificial carbonate  of  soda,  which  contain 

Soda  -  -  -         -        22 

Carbonic  acid         -         -  .      -         16 
Water  of  crystallization  -        68 

100 

a  striking  diiference  will  be  found  in  the  proportion  of 
the  carbonic  acid ;  for  that  of  the  carbonic  acid  is  at  most 
73  parts  in  a  hundred  in  the  common  carbonate,  while  it  is 
nearly  103  in  the  nattum  of  Tripoli,  which  makes  30  more. 

It  is  this  more  complete  saturation  of  soda  by  the  car- 
bonic acid  which*  gives  to  trona  the  property  of  not  efflo- 
rescing. There  are  certainly  some  local  circumstances 
which  tend  to  fayour  it.  But  these  must  be  determined  by 
future  naturalists  who  may  visit  the  places  where  it  is  found. 

Common  carbonate  of  soda  is  not  at  its  maximum  of  sa- 
turation ;  consequently  it  is  susceptible  of  combining  with 
a  larger  quantity  of  carbonic  acid.  This  may  be  effected  in 
the  same  manner  as  the  complete  saturation  of  the  carbo- 
nate of  potash.  That  of  artificial  soda  completely  saturated 
toproaches,  therefore,  to  trpna,  both  externally  in  regard  to 
the  foliated  form  of  its  crystals^  and  the  property  which  it 
acquires  at  the  same  time  of  presenting  greater  resistance 
to  efflorescence. 

[To  be  continued.] 


LXIV.  On  the  Modifications  of  Clouds j  and  on  the  Princi' 
pies  of  their  Production^  Suspension,  and  Destruction ; 
veing  the  Substance  of  an  Essay  read  lefore  the  Askesian 
Society  in  the  Session  1802-3.  By  Lukb  Howtard^ 
Esq. 

[Continued  from  p.  107.] 

Explanation  of  the  Plates, 

JL  LATE  VI.  a,  a,  represents  different  appearances  of  the  cir- 
rus:  i,  a  regular  cumulus :  c,  a  stratus  occupying  a  valley 
at  sun-set,  m  the  midst  of  which  is  supposed  a  spot  of 
higher  m*ound,  with  trees,  &c. 

Plate  yil.  a,a,  exhibits  the  character  of  the  cirro-cumulus, 
as  also  its  appearance  in  the  distance,  b,  by  a  light  and  a 
dark  cirro-stratus  j  the  former  taken  just  before  the  com-* 

mcncement 
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teencement  of  wet  weather,  the  latter  in  the  twilight  of  the 
evening,  when  dew  was  falling :  the  smaller  ones  show  its 
appearwce  in  the  distance,  c,  c,  the  mixed  and  the  distinct 
cumulo-stratus ;  the  latter  in  its  most  regular  state,  as  some- 
times seen  at  the  i^pproach  of  thunder  storms  and  after 
showers. 

Plate  VIII,  A  distant  shower  coming  from  behind  an  ele- 
vated point  of  land,  in  which  are  represented  the  superior 
sheet  stretching  in  diflferent  parts  to  windward,  and  cumuli 
advancing  towards  and  entering  the  mass,  the  whole  of 
which  constitutes  the  nimbus. 

As  the  establishing  distinctive  characters  for  clouds  has 
been  heretofore  deemed  a  desirable  object,  and  it  is  conse- 
quently probable  that  the  author's  modifications  will  begin 
to  be  noted  in  meteorological  registers  as  they  occur,  a 
practice  which  may  be  productive  of  oonsiderable  advan- 
tage to  science,  the  following  system  of  abbreviations  may, 
perhaps,  be  found  of  some  use  in  this  respect.  Hiey  will 
save  room-  and  the  labour  of  writing,  and  types  may  be 
easily  formed  for  printing  them.  These  are  aavantages  not 
to  be  despised^  wnen  observations  are  to  be  noted  once  or 
oftener  in  the  day.  It  is  only  necessary  that  they  be  in- 
serted in  a  column  headed  Ctouds',  that  the  modifications 
which  appear  together  be  placed  side  bv  side,  and  those 
which  succeed  to  each  other  in  the  usual  succession  of  the 
column,  but  separated  by  a  line  or  space  from  the  preced- 
ing and  succeedmg  day's  notations. 

\  Cirrus, 
n  Cumulus. 

—  Stratus. 
^^  Cirro-cumulus. 
^—  Cirro-stratus. 
'^^  Cumulo-stratus. 
^ri—  Cirro-cumulo-stratus,  or  Nimbus. 

In  tracing  the  various  appearances  of  clouds,  we  have 
only  adverted  to  their  connection  with  the  different  states 
of  the  atmosphere  (on  which,  indeed,  their  diversity  in  a 
great  measure  depends),  having  purposely  avoided  mixing 
difficult  and  doubtful  explanation  with  a  simple  descriptive 
arrangement. 

Of  Evaporation. 

On  the  .remote  and  universal  origin  of  clouds  there  can 
be  but  one  opinion — ^that  the  water  of  which  they  consist 
hal  been  carried  into  the  atmosphere  by  evaporation.    It 
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is  bn  the  nature  of  this  process^  the  state  in  which  the  va«  . 
pour  subsists  for  a  time^  and  the  means  by  which  the  water 
becomes  again  visible^  that  the  greatest  diversity  of  opinion 
has  prevailed. 

The  chemical  philosopher^  seduced  by  analogy,  and  ac- 
customed more  to  the  action  of  liquids  on  solids,  naturally  . 
regards  evaporation  as  a  solution  of  water  in  the  atmosphere^ 
and  the  appearance  of  cloud  as  the  first  indication  of  its  pre- 
cipitation )  which  becoming  afterwards  (under  favourable 
circumstances)  more  abundant,  produces  rain.  The  theory 
of  Dr.  Hutton  goes  a  step  further,  assumes  a  certain  rate 
of  solution  diiTenng  from  that  of  the  advance  of  tempera- 
ture by  which  it  is  effected,  and  deduces  a  general  explana- 
tion of  clouds  and  rain  from  the  precipitation  which,  ac- 
cording to  his  rule,  should  result  from  every  mixture  of 
different  portions  of  saturated  air.  The  fundamental  prin- 
ciple of  this  theory  has  been  disproved  in  an  essay  hereto- 
fore presented  to  the  society*,  and  which  was  written  under 
the  opinion,  at  present  generally  adopted  by  chemists,  that 
evaporation  depends  on  a  solvent  power  in  the  atmosphere^ 
and  follows  the  general  rules  of  chemical  solution < 

The  author  has  since  espoused  a  theory  of  evaporation 
which  altogether  excludes  the  above-mentioned  opinion  (and 
consequently  Dr.  Hutton's  also),  and  considers  himself  in 
a  consideraole  degree  indebted  to  it  for  the  origin  of  the 
explanation  he  is  about  to  offer.  It  will  be  proper,  therefore, 
to  state  the  fundamental  propositions  of  this  theory,  witli 
such  other  parts  as  appear  immediately  necessary,  referring 
for  mathematical  demonstrations  and  detail  of  experiments 
to  tiie  work  itself,  which  is  entitled  ^<  Experimental  Essays 
on  the  Constitution  of  mixed  Gases ;  on  the  Force  of  Steam 
or  Vapour  from  Water  and  other  Liquids  in  different  Tem- 
peratures, both  in  a  Torricellian  Vacuum  and  in  Air;  on 
Evaporation ;  and  on  the  Expansion  of  Elastic  Fluids  by 
Heat.  By  John  Dal  ton." — See  Memoirs  of  the  Literary  and 
Philosopnical  Society  of  Manchester,  vol.  v.  part  2. — ^I'he 
propositions  are  as  follow : 

**  I.  When  two  elastic  fluids,  denoted  by  A  and  J3,  are 
mixed  together,  there  is  no  mutual  repulsion  amongst  their 
particles  \  that  is,  the  particles  of  A  do  not  repel  those  of  B, 
as  they  do  one  another.  Consequently,  the  pressure  or 
^hole  weight  upon  any  one  particle  arises  solely  from 
those  of  iis  own  kind. 

'^  2.  The  force  of  steam  from  all  liquids  is  the  same  at  equal 
distances  above  or  below  the  several  temperatures  at  which 
they  boil  in  the  open  air ;  and  that  force  is  the  same  under 

*  See  Phil.  Mag.  vol.  xiv.  p.  5  s* 
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ftny  pressure  of  another  elastic  fluid  as  it  is  in  vacuo.  Thus 
the  force  of  aqueous  vapour  of  213°  is  equal  to  30  inches  of 
mercury;  at  30°  below,  or  182°,  it  is  of  half  that  force} 
and  at  40°  above,  or  252**,  it  is  of  double  the  force :  so  like- 
wise the  vapour  from  sulphuric  ether  which  boils  at  102**, 
then  supporting  30  inches  of  mercury,  at  30**  below  that 
temperature  it  has  half  the  force,  and  at  40°  above  it,  dou- 
ble the  force :  and  so  in  other  liquids*  Moreover,  the  force 
of  aqueous  vapour  of  60**  is  nearly  equal  to  half  an  inch  of 
mercury  when  admitted  into  a  Torricellian  vacuum ;  and 
water  of  the  Same  temperature,  confined  with  perfectly  dry 
air^  mcreases  the  elasticity  to  just  the  same  amount. 

'^  3.  The  quantity  of  any  liquid  evaporated  in  the  open  air  is 
directly  as  tne  force  of  steam  from  such  liquid  at  its  tem- 
perature^  all  other  circumsttoces  being  the  sAme." 

The  following  id  part  of  the  Essay  on  Evaporation : 

^'  When  a  liquid  is  exposed  to  the  ait,  it  becomes  gradu- 
ally dissipated  in  it;  the  process  by  which  this  effect  is 
produced  we  call  evaporation. 

*'  Many  philosophers  concur  in  the  theory  of  chemical  so- 
lution :  atmosphenc  air,  it  is  said,  has  an  affinity  for  water; 
it  is  a  menstruum  in  which  water  is  soluble  to  a  certain  de- 
gree.   It  is  allowed  notwithstanding  by  all,  that  each  liquid 
IS  convertible  into  an  elastic  vapour  in  vacuo,  which  can 
subsist  independently  in  any  temperature ;  but  as  the  utmost 
forces  of  these  vapours  arc  inferior  to  the  pressure  of  the 
atmosphere  in  ordinary  temperatures,  they  are  supposed  to 
be  incapable  of  existing  in  it  in  the  same  way  as  they  do  in 
a  Torricellian  vacuum :  hence  the  notion  of  affinity  is  in- 
duced.    According  to  this  theory  of  evaporation,  atmo- 
spheric air  (and  every  other  species  of  air  for  aught  that 
appears)  dissolves  water,  alcohol,  ether,  acids,  and  even 
metals.     Water  below  212**  is  chemically  combined  with 
the  gases ;  above  212**  it  assumes  a  new  form,  and  becomes 
a  distinct  elastic  fluid,  called  steam:  whether  water  first 
chemically  combined  with  air,  and  then  heated  above  212**, 
is  detached  from  the  air  or  remains  with  it,  the  advocates 
of  the  theory  have  not  determined.    ITiis  theory  has  always 
been  considered  as  complex,  and  attended  with  difficulties; 
so  much  that  M.  Pictct  and  others  have  rejected  it,  and 
adopted  that  which  admits  of  distinct  elastic  vapours  in  the  at- 
mosphere at  all  temperatures,  uncombined  with  either  of  the 
principal  constituent  gases,  as  being  much  more  simple  and 
easy  of  explication  than  the  other  \  though  they  do  not  remove 
the  grand  objection  to  it,  arising  from  atmospneric  pressure." 

"  On 
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'*  On  the  Evaporation  of  Witter  below  21«*. 

"  I  have  frequently  tried  the  evaporation  at  all  the  tem- 
peratures below  212  :  it  would  be  tedious  to  enter  into  de- 
tail of  all  the  experiments,  but  shall  give  the  results  at  some 
remarkable  points.  In  all  the  high  temperatures  I  used  the 
vessel  above  mentioned*,  keeping  a  thermometer  in  it,  b^ 
which  I  could  secure  a  constant  heat,  or  at  least  keep  it 
oscillating  within  narrow  limits. 

'^  The  evaporation  from  water  of  1 80®  was  from  1 8  to  22 
grains  per  minute^  according  to  circumstances ;  or  about 
one-half  of  that  at  212®. 

^^  At  164®  it  was  about  one-third  of  the  quantity  at  thei 
boiling  temperature,  or  from  10  to  16  grains  per  mmute. 

*^  At  152®  it  was  only  one-fourth  of  that  at  boiling,  of 
from  8  to  12  grsuns,  according  to  circumstances. 

^^  The  temperature  of  1 44°  affords  one-fifth  of  the  effect  at 
boiling ;  138®  gave  one-sixth^  &c* 

'^  Having  previously  to  these  experiments  determined  the 
force  of  aqueous  vapour  at  all  the  temperatures  under  212®^ 
I  was  naturally  led  to  examine  whether  the  quantity  of  water 
evaporated  in  a  given  time  bore  any  proportion  to  the  force 
of  vapour  of  the  same  temperature,  and  was  agreeably  sur- 
prisea  to  find  that  they  exactly  corresponded  in  every  part  of 
the  tbermometric  scale:  thus  the  force?  of  vapour  at  212®^ 
180®,  164®,  152®,  144®,  and  138®,  Me  equal  to  30,  15,  10, 
7t,  6,  and  5  inches  of  riltrcury  respecU  vely ;  and  the  grains  of 
water  evaporated  per  minute  in  tnose  temperatures  were  30, 
15, 10,  7i,  6,  and  5,  also;  or  numbers  proportional  to  these. 
Indeed  it  should  be  so  from  the  established  law  of  mecha- 
nics, that  all  effects  are  proportional  to  the  causes  producing 
them.  The  atmosphere,  it  should  seem,  obstructs  the  dif- 
fusion of  vapour,  which  would  otherwise  be  almost  instan- 
taneous, as  in  vacuo ;  but  this  obstruction  is  overcome  in 
Proportion  to  the  force  of  the  vapour.  The  obstruction^ 
owever,  cannot  arise  from  the  weight  of  the  atmosphere, 
fts  has  till  now  been  supposed ;  for  then  it  would  effectually 

Erevent  any  vapour  from  arising  under  212®:  but  it  is  caused 
y  the  vis  inertiae  of  the  particles  of  air,  and  is  similar  to 
that  which  a  stream  of  water  meets  with  in  descending 
amongst  pebbles. 
^^  Tne  theory  of  evaporation  being  thus  manifested  from 

*  This  refers  to  experiments  on  the  evaporatioB  of  water  it  sti*  i  fd^ 
which  see  the  "Essay. 
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experiments  in  high  temperatures^  I  found  that  if  it  was  to 
be  verified  by  experiments  in  low  temperatures  regard  must 
be  bad  to  the  force  of  vapour  actually  existing  in  the  atmo- 
sphere at  the  time.    For  instance,  if  water  of  59^  were  the 
subject^  the  force  of  vapour  of  that  temperature  is  l-6otli 
of  the  force  at  212^,  and  one  might  expect  the  quantity 
of  evaporation  l-60th  also;  but  if  it  should  happen,  as  it 
sometnnes  does  in  summer,  that  an  aqueous  atmosphere  to 
that  amount  does  already  exist,  the  evaporation,  instead  of 
bcin^  l-60th  of  that  from  boiling  water,  would  be  nothing 
at  all.    On  the  other  hand,  if  the  aqueous  atmosphere  were 
less  than  that,  suppose  one-half  of  it^  corresponding  to 
39^  of  heat,  then  tne  effective  evaporating  force  would  be 
1-1 20th  of  that  from  boiling  water :  in  short,  the  evaporating 
force  must  be  universally  equal  to  that  of  the  temperature 
of  the  water,  diminished  by  that  already  existing  in  the  at- 
mosphere.   In  order  to  find  the  force  of  the  aqueous  atmo- 
sphere I  usually  take  a  tall  cylindrical  glass  jar,  dry  on  the 
Outside,  and  fill  it  with  cold  spring  water  firesh  trom  the 
well :  if  dew  be  immediately  formed  on  the  outside,  I  pour 
the  water  out,  let  it  stand  a  while  to  increase  in  heat,  diy 
the  outside  of  the  glass  well  with  a  linen  clotli,  and  then 
pour  the  water  in  again :  this  operation  is  to  be  continued 
till  dew  ceases  to  be  formed,  and  then  the  temperature  of 
the  water  must  be  observed ;  and  opposite  to  it  in  the  table 
will  be  found  the  force  of  vapour  in  the  atmosphere.    This 
must  be  done  in  the  open  air,  or  at  a  window ;  because  the 
air  within  is  j^nerally  more  humid  than  that  without. 
Spring  water  is  generally  about  AO^  and  will  mostly  an- 
swer the  purpose  the  three  hottest  months  in  the  year ;  in 
other  seasons  an  artificial  cold  mixture  is  required.     The 
accuracy  of  the  result  obtained  this  way  I  think  scarcely 
needs  to  be  insisted  upon.  Glass,  and  all  other  hard,  smooth 
substances  1  have  tried,  when  cooled  to  a  degree  below  what 
the  surrounding  acjueous  vapour  can  support,  cause  it  to  be 
condensed  on  meir  surfaces  into  water.   The  degree  of  cold 
is  usually  from  1  to  10  below  the  mean  heat  of  the  24  hours ; 
in  summer  I  have  often  observed  the  point  as  high  as  58^ 
pr  59^ J  corresponding  to  half  an  inch  of  mercury  m  force ; 
Und  once  or  twice  have  seen  it  at  62^:  in  changeable  and 
windy  weather  it  is  liable  to  considerable  fluctuation :  but 
this  is  not  the  place  to  enlarge  upon  it. 

'^  For  the  purpose  of  observing  the  evaporation  in  atmo- 
ipheric  temperatures  I  got  two  light  tin  vessels,  the  one 
six  inches  in  diameter  and  half  an  inch  deep,  the  other 
eight  inches  diameter  Bpd  three-fourths  of  an  inch  dcep» 

and 
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and  made  to  be  suspended  from  a  balance.  When  any  ex- 
periment, designed  as  a  test  of  the  theory,  was  made,  a 
quantity  of  water  was  put  into  one  of  these  (generally  the 
six-inch  one,  which  I  preferred),  the  whole  was  weighed  to 
a  grain ;  then  it  was  placed  in  an  open  window  or  other 
exposed  situation  for  10  or  15  minutes,  and  again  weighed 
to  ascertain  the  loss  by  evaporation ;  at  the  same  time  the 
temperature  of  the  water  was  observed,  the  force  of  the 
aaueous  atmosphere  ascertained  as  above,  and  the  strength 
of  the  current  of  air  noticed.  From  a  great  variety  of  ex- 
periments made  both  in  the  winter  and  summer,  and  when 
the  evaporating  force  was  strong  and  weak,  I  have  found 
the  results  entirely  conformable  with  the  above  theory.  The 
same  quantity  is  evaporated  with  the  same  evaporating  force 
thus  determined,  whatever  be  the  temperature  of  the  air, 
as  near  as  can  be  judged ;  but  with  the  same  evaporating 
force,  a  strong  wind  will  double  the  effect  produced  in  a 
still  atmosphere.  Thus,  if  the  aqueous  atmosphere  be  cor- 
respondent to  40**  of  temperature  and  the  air  be  &f,  the 
evaporation  is  the  same  as  if  the  aqueous  atmosphere  were 
at  ho^  of  temperature  and  the  air  72^;  and  in  a  calm  air 
the  evaporation  from  a  vessel  of  six  inches  in  diameter  in 
such  circumstances  would  be  about  *9  of  a  grain  per  minute, 
and  about  1»8  grains  per  minute  in  a  very  strong  wind;  the 
different  intermediate  quantities  being  regulatS  solely  by 
the  force  of  the  wind.'* 

Of  the  Aqueous  Atmosphere. 

Having  quoted  so  much  of  this  essay  as  may  suffice  to  ex- 
hibit the  principles  on  which  we  shall  proceed,  it  may  be 
useful,  before  we  do  this,  to  recapitulate  the  following  cir- 
cumstances respecting  the  atmosphere  of  aqueous  gas,  or 
(for  brevity)  the  aqueous  atmosphere. 

1st,  It  is  supplied  by  the  process  of  evaporation,  which 
by  this  theory  appears  to  be  reduced  to  the  immediate  union 
of  water  with  caloric  into  a  binary  compound,  aqueous  gas. 

sdly,  The  supply  of  vapour  (bv  whicn  term,  for  the  pur- 
poses of  meteorology,  we  may  denote  aqueous  gas),  is  re- 
gulated by  the  following  circumstances: — 1 .  Temperature 
of  the  evaporating  water,  being  greater  as  this  is  hi<jher,  and 
vice  versa.  2.  Quantity  of  surface  exposed.  Since  it  is  from 
the  surface  only  of  the  mass  that  the  vapour  in  common 
cases  can  escape,  the  supply  is  in  direct  proportion  thereto. 
3.  Quantity  of  vapour  already  subsisting  m  the  atnK)sphere  > 
the  evaporation  being  less  (with  equal  temperature  and  sur- 
face) in  proportion  as  this  is  greater^  and  vice  versa* 

3dly;, 
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3clly,  The  vapour  thus  thrown  into  the  atmosphere  is  dif* 
fusible  therein  by  its  own  elasticity,  which  suffices  for  ita; 
ascent  to  any  height  in  a  perfect  calm.  Yet,  as  in  this  case 
the  inertia  of  the  particles  of  air  considerably  resists  its  dif-* 
fusion,  so  in  the  opposite  one  of  a  brisk  current,  the  vapour, 
by  the  same  rule,  must  in  some  measure  be  drawn  along  with 
the  mass  into  which  it  enters. 

4thly,  The  quantity  of  vapour  which,  under  equal  pres- 
sure, can  subsist  in  a  given  mass  of  air,  will  be  greater  a3 
the  common  temperature  is  higher,  and  vice  versa  *. 

Aqueous  vapour  is  the  only  gas  contained  in  the  atmo- 
sphere which  is  subject  to  very  sensible  variations  in  quan- 
tity. These  variations  arise  from  its  attraction  for  caloric 
benig  inferior  to  that  of  all  the  others.  Hence  when  a  cold 
body,  such  as  the  (jlass  of  watc:!  in  the  experiment  above 
quoted,  is  presented  to  the  atmosphere,  the  other  gases, 
compositig  the  latter,  will  only  be  cooled  by  it  (and  that  at 
all  known  temperatures)  ;  but  the  vapour,  after  being  more 
or  less  cooled,  will  begin  to  be  decomposed,  its  caloric  en- 
tering* the  body  while  the  water  is  left  on  the  surface. 

The  formation  of  cloud  is  in  all  cases  the  remote  conse- 
quence of  a  decomposition  thus  effected,  except  that  the  ca- 
loric escapes,  not  into  a  solid  or  liquid,  but  into  the  sur- 
rounding gases. 

Of  the  Formation  of  Dew. 

Dew  is  the  immediate  result  of  this  decomposition.  The 
particles  of  water  constituting  it  are,  singly,  invisible,  on  ac- 
count of  their  extreme  minuteness.  The  approach  of  dew 
is,  nevertheless,  discoverable  by  a  dark  hazy  appearance, 
verging  from  purple  to  faint  red,  extending  iix>m  the  horizon 
to  a  small  distance  upwards,  and  most  conspicuous  over  val- 
leys and  large  pieces  of  water. 

The  theory  of  dew  seems  to  be  simply  this : — During  the 
heat  of  the  day  a  great  quantity  of  vapour  is  thrown  into  the 
atmosphere  from  the  surface  of  the  earth  and  waters.  When 

*"The  aqueous  vapour  atmosphere  is  variable  in  quantity  according  to 
temperature :  in  the  torrid  zone  its  pressure  on  the  surface  of  the  earth  is 
equal  to  the  force  of  *6,  and  firom  that  to  one  inch  of  mercury.  In  these 
pans  it  rarely  amounts  to  the  pressure  of  •6»  but  I  have  frequently  observed 
it  above  half  an  inch  in  summer :  in  winter  it  is  sometimes  so  low  as  to  be  of 
00  more  force  than  -i  of  an  inch  nf  mercury,  or  even  half  a  tenth,  in  this 
latitude,  and  consequently  much  less  where  the  cold  is  more  severe.  This 
want  of  equilibrium  in  the  aqueous  vapour  atmosphere  is  a  principal  cause 
of  that  constant  inundation  of  it  mto  the  temperate  and  frigid  zones,  where 
1^  becomes  in  part  condensed  in  its  progress  by  the  cold,  like  the  vapour 
of  distillation  in  the  worm  of  a  refrigeratory,  and  supplies  the  earth  with 
rain  and  dew."    Sec  the  Essays  alipve  quoted. 
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the  evening  returns^  if  the  vapour  has  not  been  carried  off 
in  part  by  currents,  it  will  often  happen  that  more  remains 
di£rused  in  the  general  atmosphere  than  the  temperature  of 
the  night  will  permit  to  subsist  under  the  full  pressure  of 
the  aqueous  atmosphere.  A  decomposition  ot  the  latter 
then  commences,  and  is  continued  until  the  general  tempe- 
rature and  aqueous  pressure  arrive  at  an  equilibrium^  or  until 
the  returning  sun  puts  an  end  to  the  process.  The  caloric  of 
the  decomposed  vapour  goes  to  maintain  the  general  tempe- 
rature ;  while  the  water  is  separated  in  drops,  which,  minute 
as  they  are,  arrive  successively  at  the  earth  in  the  space  of 
a  few  nours.  That  the  ordinary  production  of  dew  is  by  a 
real  descent  of  water  from  the  atmosphere,  and  not  by  de- 
composition of  vapour  on  surfaces  previously  cooled  (as  in 
the  experiment  already  mentioned) ,  any  one  may  readily 
be  convinced  by  observing  in  what  abunclance  it  is  collected 
by  substances  which  are  wholly  unfit  to  carry  o£f  the  requisite 
quantity  of  caloric  for  the  latter  effect. 

Of  the  Formation  of  the  Stratus. 

The  case  which  has  been  just  stated,  of  the  decomposition 
of  vapour  by  the  atmosphere  m  which  it  ts  already  diffused^ 
goes  but  a  little  way  in  explanation  of  the  production  of  a 
cloud  consisting  of  visible  drops,  and  confined  to  a  certain 
space  in.  the  atmosphere :  much  less  does  it  enable  us  to  ac- 
count for  the  diversity  of  its  situations  and  appearances.  In 
littempting  this  we  will  begin  with  the  stratus,  as  the  most 
simple  in  structure,  and  the  next  step,  as  it  were,  in  the  pro-' 
gress  of  nubificaiion. 

When  dew  falls  upon  a  surface  the  temperature  of  which 
]g  superior  to  that  or  the  atmosphere,  it  is  plain  that  it  will 
not  continue  there,  but  will  be  evaporated  again :  and  a  body 
so  circumstanced  will  continue  to  refund  into  the  atmo- 
sphere the  whole  of  the  water  thus  gradually  deposited  on  it, 
so  long  as  its  substance  can  suppfy  the  requisite  tempera- 
ture to  the  surface.  Moreover,  water  either  in  mass,  or 
diffused  among  sand,  clay,  vegetable  earth,  8cc.  will  con- 
tinue to  be  evaporated  therefrom  with  a  force  proportioned 
to  its  temperature,  so  long  as  the  latter  continues  aoove  that 
point  which  counterbalances  the  pressure  of  the  aqueous  at- 
mosphere. 

From  these  causes  it  happens,  that  after  the  earth  has 
been  superficially  dried  by  a  continuance  of  suashnre^  and 
heated,  together  with  the  lakes  and  rivers,  to  a  considerable 
depth,  there  is  an  almost  continual  emission  of  vapour  into 
th«  atmosphere  by  night.         ^  , 
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This  nocturnal  evaporation  is  usually  most  powerful  in 
the  autumn^  about  the  time  that  the  temperature  of  the 
nights  undergoes  a  considerable  and  sometimes  pretty  sudden 
depression  attended  with  a  calm. 

In  this  state  of  things  the  vapour  arising  from  the  heated 
earth  is  condensed  in  the  act  of  diffusing  itself  (if  we  may 
be  allowed  the  expression) :  the  cold  particles  of  water  thus 
formed,  in  descending  meet  the  ascending  stre^un  of  vapour, 
and  condense  a  portion  on  their  surfaces  t  if  they  touch  thef 
fearth  they  are  again  evaporated,  which  is  not  necessarily  the 
case  if  they  alight  on  the  herbage.  In  this  way  an  aggregate 
of  visible  drops  is  sooner  or  later  formed ;  and  as  from  the 
temperature  thus  communicated  to  the  air  next  the  earth 
the  vapour  has  still  further  and  further  to  rise  in  order  to  be 
cdndensed,  the  cloud  will  be  propagated  upward  in  propor- 
tion. 

Hence  the  stratus  most  usually  makes  its  appearance  in 
the  evening  succeeding  a  clear  warm  day,  and  m  that  qui- 
escent state  of  the  atmosphere  which  attends  a  succession 
of  them^  Hence  also  the  frequency  of  it  daring  the  pe- 
netration of  the  autumnal  rains  into  the  earth;  while  in 
Spring,  when  the  latter  is  acquiring  temperature  together 
with  the  atmosphere,  it  is  rarely  seen. 

Of  the  Formation  of  the  Cumulus, 

When  the  sun's  rays  traverse  a  clear  space  of  atmosphere, 
it  is  well  known  that  they  communicate  no  sensible  increase 
of  temperature  thereto.  It  is  by  the  contact,  and  what  may 
be  termed  the  radiation^  of  opaKe  substances  exposed  to  the 
light,  that  caloric  is  thrown  into  the  atmosphere. 

This  effect  is  first  produced  on  the  air  adjacent  to  the 
Earth's  surface,  and  proceeds  upward,  more  or  less  rapidly, 
according  to  the  season  and  other  attendant  circumstances. 
In  the  morning,  therefore,  evaporation  usually  prevails 
aeain ;  and  the  vapour  which  continues  to  be  thrown  into 
air,  now  increasing  in  temperature,  is  no  longer  condensed : 
on  the  contrary,  it  exerts  its  elastic  force  on  that  which  the 
nocturnal  temperature  had  not  been  able  to  decompose,  and 
which  consequently  remained  universally  diffused.  The 
latter,  in  rising  through  the  atvfuosphere  to  give  place  to  the 
Supply  from  b3ow,  must  necessarily  change  its  climate,  quit 
the  lower  air  of  equal  temperature,  and  airivc  among  more 
elevatc^l  and  colder  air,  the  pressure  from  above  still  conti- 
nuing unabated.     The  consequence  is  a  partial  decompo- 

*  A  plentiful  dew  may  often  be  found  on  the  grass  after  a  stratus. 
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sibon^  extending  through  the  portion  thus  thrown  up,  dil<i, 
in  shorty  a  recommencement  in  the  superior  region,  of  tlie 
same  process  which  in  the  vicinity  of  the  earth  furnished 
the  dew  of  the  night.  In  this  case^  however^  the  particles 
of  water  cannot  arrive  at  the  earthy  as  they  are  necessarily 
evaporated  again  in  their  descent. 

It  appears  that  this  second  evaporation  takes  place  pre-^ 
cisely  at  that  elevation  where  the  temperature  derived  from 
the  action  of  the  sun's  rays  upon  the  earthj-  and  decreasing 
upward^  becomes  just  sufficient  to  counterbalance  the  pres- 
tore  of  the  superior  vapour^ 

Here  is  formed  a  sort  of  boundary  between  the  re^on  of 
cloud  and  the  region  of  permanent  vapour^  which  ibr  the 
present  purpose,  and  until  we  are  furnished  with  a  nomen-* 
clature  lor  the  whole  science  of  meteorolo^,  may  be  deno- 
minated the  evaporating  plane^  or^  more  simply,  the  vapour 
plane  *. 

Immediately  above  the  vapour  plane,  then,  the  formation 
of  the  cumulus  commences  (as  soon  as  a  sufficient  quantity 
of  vapour  has  been  thrown  up)  by  the  mixture  of  descend- 
ing minute  drops  of  water  with  vapour  newly  formed,  and 
just  difiusipg  itselfj  as  in  the  case  of  the  stratus  before  de- 
scribed. 

A  continuance  of  this  process  might  be  expected  to  pro- 
duce a  uniform  sheet  of  cloud,  in  short  a  stratus,  only  differ- 
ing in  situation  firom  the  true  one.  Instead  of  which  we  see 
the  first-formed  small  masses  become  so  many  centres,  to-* 
wards  which  all  the  water  afterwards  precipitated  appears  to 
be  attracted  from  the  space  surrounding  them ;  ana  this  at- 
traction becomes  more  powerful  as  trie  cloud  increases  in 
magnitude^  insomuch  tnat  the  small  clouds  previously 
formed  disappear  when  a  large  one  approaches  tnem  in  its 
increase,  and  seem  to  vanish  instead  of  joining  it<  This  b 
probably  owing  to  the  small  drops  composing  them  having 
passed  in  a  loose  manner,  and  successively,  mto  the  laige 
one,  and  consequently  so  as  not  to  be  traced  in  their  pas-* 
sage. 

Are  the  distinct  masses  into  which  the  drops  fotm  them- 
selves, in  this  case,  due  to  the  attraction  of  aggregation  alone, 
or  is  the  operation  of  any  other  cause  to  be  admitted  ? 

A  ri^d  mathematician  would  perhaps  answer  the  latter 
clause  m  the  negative  ;  and  with  such  a  conclusion  we 
should  have  great  reason  to  remain  satisfied^  as  cutting  short 

'*  We  use  the  word  plane  here  in  the  same  sense  in  which  we  apply 
it  to  a  surface  of  water.    Strictly  speakingp  it  is  a  portion  of  a  sphere. 

much 
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tnuch  of  the  inquiry  that  is  to  follow^  were  it  not  that  it 
leaves  u8  quite  in  the  dark^  both  as  to  the  cause  of  the  varietur 
so  feadily  observable  in  clouds,  and  their  long  suspension, 
not  to  insist  oh  several  facts  contained  in  the  former  part  of 
this  paper,  which  would  then  remain  unaccounted  for. 

The  operation  of  one  simple  principle  would  produce  an 
effect  at  all  times  ufiiform,  and  varying  only  in  degree.  We 
•hould  then  see  no  diversity  in  clouds  but  in  their  magni* 
tude,  and  the  same  attraction  that  could  bring  minute  drops 
of  water  together  through  ,a  considerable  space  of  atmo- 
sphere in  a  few  minutes,  ought  not  to  end  there,  but  to  effect 
their  perfect  union  into  larger,  and  finally  into  rain. 

In  admitting  the  constant  operation  of  electricity,  which  is 
sometimes  so  manifestly  accumulated  in  clouds,  upon  their 
forms  and  arrangement,  we  shall  not  much  overstep  the  limits 
of  experimental  inquiry,  since  it  has  been  ascertained  by  se» 
veral  eminent  philosophers,  that  '^  clouds,  as  well  as  rain, 
taow,  and  hail,  that  fall  from  them,  are  almost  always  elec- 
trified ♦." 

An  insulated  conductor  formed  of  solid  matter  retains 
tile  charee  given  to  it  so  much  the  longer,  as  it  is  more 
nearly  sphencal^  and  free  from  points  and  projecting  parts. 
The  particles  of  water,  when  charged,  appear  to  make  an 
effort  to  separate  from  each  other,  or,  in  other  words,  be- 
come mutually  repulsive.  Moreover,  when  a  small  con- 
ducting substance  is  brought  within  the  reach  of  a  Jarge 
one  similarly  dectrified,  tlie  latter,  instead  of  repelling,  will 
throw  the  small  one  into  an  opposite  state,  and  then  attract 
it.  From  these  and  other  well-known  facts  in  electricity  it 
would  not  be  ditficult  to  demonstrate^  that  an  assemblage  of 
particles  of  water  floating  in  the  atmosphere,  and  sinmarly 
electrified,  ought  to  arrange  themselves  in  a  spherical  ag-^ 
gregate.  into  which  all  the  surrounding  particles  of  water^ 
should  i)e  attracted  (within  a  certain  distance)  at  the  same 
time  that  the  drops  composing  such  aggregate  should  be 
absolutely  prevented  from  uniting  with  each  other  during 
the  equilibrium  of  their  electricity. 

To  apply  this  reasoning  to  the  formation  of  the  cumulus, 
we  may,  in  the  first  place,  admit  that  the  commencement 
bi  distinct  aggregation,  in  the  descending  panicles  of  water, 
is  due  to  their  mutual  attraction,  by  virtue  of  which  small 
bodies,  floating  in  any  medium,  tend  to  coalesce.  The 
masses  thus  formed.  However,  often  increase  more  rapidly 
than  could  be  expected  from  the  efiect  of  simple  attraction 

*  Cavallo.    Complete  Treatise  on  Electricity,  vol.  L  p.  74~ 
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exercised  at  great  distances  j  and  when  the  cloud  has  amreA 
at  a  considerable  size,  its  protuberances  are  seen  to  form,  and 
€\iccessively  sink  down  into  the  mass,  in  a  manner  which 
forces  one  to  suppose  a  shower  of  invisible  drops  rushing 
iipon  it  from  all  parts. 

In  unsettled  weather  the  rapid  formation  of  large  cumuli 
has  been  observed  to  clear  tne  sky  of  a  considerable  hazy 
whiteness,  which  on  the  other  hand  has  been  found  to  ensue 
upon  their  dispersion*. 

On  these  considerations  \ve  are  obliged  to  admit  as  a  co- 
operating cause  of  the  increase  of  this  cloud,  that  sort  of  at- 
traction which  large  insulated  conducting  masses  exercise, 
when  charged,  on  the  smaller  ones  which  lie  within  their 
influence.  Instead  of  a  spherical  aggregate,  however,  we  have 
only  a  sort  of  hemisphere,  because  that  part  of  the  cloud 
which  presents  itself  towards  the  earth  can  receive  no  ad- 
dition rrom  beneath,  there  being  no  condensed  water.  On 
the  contrary,  the  mass  must  be  continually  suffering  a  di* 
minution  there  by  the  tendency  of  the  cloud  to  subside,  and 
of  the  vapour  plane  to  rise  during  the  increase  of  the  diur- 
nal temperature.  It  is  this  evaporation  that  cuts  off  all  the 
cumuli  visible  at  one  time  in  the  same  plane,  and  it  is  rea- 
sonable to  conclude  that  much  of  the  vapour  thus  produced 
is  again  condensed  without  quitting  the  cloud,  as  its  course 
would  naturally  be  mostly  upward.  Thus  the  drops  of 
which  a  cumulus  consists  may  become  larger  the  longer  it 
is  suspended,  and  the  electricity  stronger  iroin  the  compa- 
rative diminution  of  surface. 

Such  is  probably  the  manner  in  which  this  curious  struc- 
ture is  raised,  while  the  base  is  continually  escaping  from 
beneath  it.  That  we  may  not  however  be  accused  of  ouild* 
.ing  such  a  castle  in  the  air  by  attempting  further  conjec- 
ture, we  may  leave  the  present  modification,  after  recapitu- 
lating some  of  its  circumstances  which  appear  to  be  ac- 
counted for. 

The  cumulus  appears  only  in  the  day  time,  because  the 
direct  action  of  the  sun's  rays  upon  the  earth  can  alone  put 
the  atmosphere  into  that  state  of  inequality  of  temperature 
which  has  been  described.     It  evaporates  in  tlie  evening 

*  That  clouds  are  not  always  evaporated  when  they  disappear,  but 
sometimes  dispersed  so  as  to  become  invisible  as  distinct  aggtcgaces^  is 
a  fact  pretty  well  ascertained  by  observations.  This  happens  sometimes 
by  the  approach  of  other  clouds;  at  others,  the  evaporation  of  part  of  a 
cumulus  is  followed  by  the  dispersion  of  the  remainder.  The  criterion 
used  wac  the  speedy  production  of  transparency  iu  the  one  case^  and  of 
hazy  turbidness  m  the  other. 
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firom  the  cessation  of  this  ineauality^  the  superior  atmo- 
sphere having  become  warmer^  the  inferior  colder :  attend- 
ed with  a  decrease  of  the  superficial  evaporation.  It  be- 
gins to  form  some  hours  after  sun-rise^  because  the  vapour 
requires  that  space  of  time  to  become  elevated  by  the  gra- 
dual accession  from  below.  When  a  stratus  covers  the 
ground  at  sun-rise^  however^  we  often  see  it  collect  into 
cumuli  upon  the  evaporation  of  that  part  of  it  which  is  im- 
mediately contiguous  to  the  earth :  and  this  effect  ought  to 
happen ;  for  the  cloud  is  then  insulated^  the  vapour  plane  is 
established,  and  every  thing  in  the  same  state^  except  in 
point  of  elevation,  as  in  the  ordinary  mode  pi  production 
of  the  cumulus. 

Lastly,  the  cumulus,  however  dense  it  becomes,  does  not 
afford  rain,  because  it  consists  of  drops  similarly  electrified 
and  repelling  each  other,  and  is  moreover  contmually  eva- 
porating from  the  plane  of  its  base.  The  change  oi  form 
which  comes  on  before  it  falls  in  rain,  and  which  indicates 
$L  disturbance  of  its  electrical  state,  will  be  noticed  hereafter. 

[To  be  continued.  3 


LXV.  Account  of  a  Spaniard  who  can  endure,  without 
being  incommoded^  tlie  greatest  Degrees  of  Heat,  Sy 
J.  (J.  Dblametherie  *. 

A  NATIVE  of  Toledo,  in  Spain,  about  23  years  of  age, 
who  arrived  lately  at  Paris,  has  made  different  experi- 
ments to  show  that  he  is  capable  of  enduring  the  greatest 
degrees  of  heat  without  being  incommoded.  We  shall  here 
^ive  an  extract  of  those  made  at  the  school  of  medicine  be- 
fore several  of  the  professors,  about  three  hundred  of  the 
pupils,  and  several  other  persons. 

Care  was  taken  to  examine  him  before,  and  it  was  found 
that  his  state  exhibited  nothing  different  from  that  of  a  man 
in  good  health.  His  pulse  beat  about  75  or  78  times  a 
minute. 

Exp,  T.  a  vessel  containing  oil  heated  to  85*  of  Rdau^ 
mur  being  prepared,  he  opened  l^is  hand  and  applied  the 
,palm  of  It  several  times  to  the  oil ;  he  then  washed  his 
hands  and  face  in  the  oil,  and  applied  the  soles  of  his  firet 
to  it.  At  the  end  of  the  experiment  the  heat  of  the  oil  waa 
still  from  76  to  78  degrees. 

Exp,  II.  A  bar^of  iron  from  18  to  80  inches  in  length 

^  From  the  Journal^  Physique,  Mtssidpr,  vl  ix. 
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and  2|  inches  in  breadth  was  brought  to  a  cherry  red  heal 
at  one  of  its  extremities^  and  placed  on  bricks.  The  Spaniard 
placed  the  sole  of  one  of  his  feet  on  the  red  part :  a  portion 
of  the  oil  which  still  adhered  to  it  immediately  inflamed. 
He  applied  the  sole  of  the  other  foot  in  the  like  manner, 
and  tnis  he  repeated  several  times. 

£xp.  III.  The  flat  part  of  a  large  iron  spatula  18  inches 
in  length  was  brought  to  a  cherry  red  heat.  The'  Spaniard 
thrust  out  his  ton^e^  applied  it  to  the  red  p'^rt  of  tne  spa-  . 
tula,  and  repeated  the  same  thing  several  times.  Three 
glasses  of  pure  water  were  then  brought^  into  one  of  which 
a  few  drops  of  sulphuric  acid  were  put^  and  into  another  a 
pretty  large  quantity  of  marine  salt :  the  third  contained 
only  water.  The  Spaniard  was  made  to  drink  these  three 
glassfulls,  and  was  able  to  distinguish  perfectly  the  savour 
of  them. 

Exp.  IV.  He  took  a  lighted  candle^  and  drew  the  flame 
of  it  several  times  over  the  posterior  part  of  his  leg  from  the 
lieel  to  the  ham.  He  was  examined  after  these  trials^  and 
no  part  of  his  skin  appeared  to  be  in  U^c  least  altered.  Tho 
sole  of  his  foot  seemed  to  be  smokey — which  ought  to  be 
ascribed  to  the  carbon  of  the  oil — ^but  his  pulse  beat  from  1 30 
to  140  times  in  a  niinute.  It  appears  that  since  that  time 
he  placed  himself  in  an  oven  heated  to  70  degrees,  and  re- 
mamed  in  it  seme  minutes. 

Dr.  Blagden,  a  fellow  of  the  Royal  Society  of  London, 
suppoj^^ed  4  still  greater  degvee  ot  heat.  lie  heated  an 
apartment  till  Fahrenheit'^  thermometer  rose  to  260  degreesj^ 
entered  it  with  his  clothes  on,  and  remained  in  it  8  minutes* 
At  last  he  was  much  oppressed.  Several  other  persqns  ea<*. 
tered  it  also.  His  pulse  when  he  quitted  the  apartment 
beat  144  ti^le3  iu  a  minute. 

In  another  experiment  hie  entered,  undressed,  into  the- 

same  apartment  heated  to  220  de^ees  of  Falu-enheit,  and 

remained  in  it  13  mipiutes  without  oeing  ipconunoded. 
In  a  third  experioient,  the  chamber  being  heated  to  25Q 

degrees  of  Fahrenheit,  he  entered  it  along  with  several  othei; 

persons,  and  remained  in  it  several  mmutes  without  being 

incommoded. 
Some  eggs  and  a  beefsteak  were  placed  iu  the  same  apart-. 

ment  on  a  pewter  dish ;  in  twenty  minutes  the  e^gs  were 

entirely  hard,  and  in  for^yrseven  the  beefsteak  w$l^  not  onlj: 

baked  but  almost  dry. 
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LXVI.  Letter  from  Captain  Bauoin^  now  employed  on  a 
Voyage  of  Discovery,  to  C.  Jussieu*. 

On  board  Lc  Geographe,  Port  Jackson, 
^_^  New  Holland,  Nov.  i  ft  1 802. 

JL  HE  return  of  the  Naturaliste  to  France,  under  the  com- 
mand  of  captain  Hamelin,  will  enable  you  to  judge  how 
well  our  time  has  been  employed  in  what  relates  to  natural 
history,  I  have  entrusted  him  with  the  care  of  conveying 
to  their  destination  all  the  articles  we  have  hitherto  collect- 
ed, being  persuaded  that  he  will  discharge  this  duty  with 
that  zeal  and  attention  of  which  he  has  given  me  so  many 
proofs.    I  recommend  him  to  you  on  that  score. 

By  my  letter  to  the  minister  of  the  marine,  containing 
several  extracts  of  my  Journal,  you  will  see  that  for  two 
years  I  have  done  every  thing  iu  my  power  to  increase  our 
collections  of  every  kind. 

The  premature  death  of  C.  Riedle  and  ^faug6,  whose 
memory  I  mvist  ever  respect,  has  reduced  me  to  the  neces- 
sity of  undertaking  myself  Uie  departments  of  both  these 
fentlemen,  in  which  they  acquitted  themselves  with  a  zeal 
^an  never  hope  to  equal. 

I  shall  not  entertam  you  at  present  with  an  account  of 
all  the  events  which  have  occurred  since  our  departure ;  I 
shall  only  observe,  that  I  never  perfonned  a  voyage  attended 
with  so  man)r  hardships.  More  than  once  has  my  health 
suffered ;  but  if  I  shall  be  so  fortunate  as  to  terminate  this 
expedition  agreeably  to  the  intentions  of  government,  and 
the  expectations  of  the  French  nation,  I  shall  have  little 
left  to  wish  for,  and  my  difficulties  will  soon  be  forgotten, 
I  have  the  greater  hopes  of  succeeding,  as  Lewin's  Landj 
withjhose  of  Concordf  and  De  Witt,  Entrecasteaux's  Chan- 
nel, the  island  of  Maria  and  its  environs,  the  eastern  coast 
of  the  large  island  of  Diemen,  Basse's  and  Bapks's  straits^ 
and  the  whole  south-west  coast  of  New  Holland  from  Cape 
Wilson  to  the  islands  of  St.  Peter  and  St.  Francis,  have 
been  explored  in  a  manner  sufficient  to  ensure  the  safety  of 
navigation.  Much,  however,  remains  to  be  done  for  the 
topography  of  the  country,  which  no  doubt  will  be  long 
vnknown,  on  account  of  me  natural  difficulties  presented 
by  the  extent  of  coast  which  we  have  explored. 

To  supply  the  place  of  Le  Naturaliste  I  resolved  to  pur-* ' 
chase  a  small  vessel  of  thirty  tons,  which  I  have  named  the 
Xsd^uarina,  because  the  greater  part  of  it  is  constructed  of 

*  From  JbauUes  du  MMScum  d^Hiitoire  JfaturfUf,  No.  ](0. 
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wood  distinguished  by  that  appellation.  This  small  vessel 
will  in  future  accompany  me^  and  will  be  of  the  greatesi 
utility.  Had  I  been  in  possession  of  it  sooner,  some  places 
to  which  I  could  not  penetrate  would  not  have  remained 
unexplored ;  as  it  draws  little  water,  it  can  any  where  ap- 
proach the  coast. 

Another  consideration  no  less  Important,  which  made  me 
resolve  to  send  home  the  Naturaliste  was,  the  embarrass- 
ment occasioned  by  transporting  our  collections,  which  the 
casualties  of  the  sea  and  the  length  of  the  voyage  might 
have  rendered  fruitless  to  government  and  to  the  sciences, 
had  I  subjected  them  to  the  new  risks  to  which  we  are 
about  to  be  exposed :  as  the  number  is  very  considerable, 
and  as  they  arc  of  some  value,  I  am  convinced  thdt  govern- 
ment will  approve  of  my  conduct. 

Many  of  the  great  number  of  birds  which  I  have  sent 
to  you,  and  whicn  I  received  from  the  inhabitants  of  Port 
Jackson,  arc  in  a  bad  state:  they  will  not  give  you  a  very 
high  idea  of  their  skill  in  the  art  of  preparing  them,  but 
you  will  doubtless  be  indemnified  for  this  loss  by  those 
which  we  prepared  ourselves.  The  quadrupeds,  insects,  liv- 
ing plants,  hortus  siccus,  seeds,  shells,  madrepores,  &c, 
are  in  the  best  state ;  and  1  have  no  doubt  that  these  article* 
will  be  delivered  to  you  in  the  same  condition  by  the  care 
of  captain  Hamelin. 

If  the  live  plants  reach  the  plage  of  their  destination,  you 
will  have  the  most  curious  and  the  most  beautiful  produc- 
tions oi  the  country,  and  you  will  regret  that  you  did  not 
botanise  on  the  soil  which  gave  them  birth.  'Hie  whole 
country,  at  the  time  I  am  now  writing,  is  covered  with  the 
most  beautiful  flowers.  For  variety  1  know  no  place  but 
the  Cape  of  Good  Hope  which  can  be  compared  to  it. 
Though  the  greater  part  of  our  live  plants  were  collected 
between  the  33d  and  42d  degree  of  south  latitude,  I  think 
it  proper  to  observe,  that  I  much  fear  whether  they  can  be 
naturalised  in  France  so  speedily  as  you  may  wisn.  The 
temperature  of  Van  Diemen's  Land  is  not  so  cold  as  the  la- 
titude where  it  is  situated  seems  to  indicate.  That  of  New 
Holland  is  still  less  so.  At  the  commencement  of  winter, 
when  we  wert  to  the  south  of  Van  Diemcn's  Land,  the  ther- 
mometer was  only  once  at  five  degrees.  At  that  time  a , 
strong  south-west  wind  prevailed,  accompanied  with  hail. 
At  Port  Ji^ckson,  in  the  middle  of  winter,  we  had  it  dur- 
ing one  night  very  near  2ero;  iii  the  day  time  it  generally 
kept  at  6  or  6  degrees,  and  in  the  night  between  4  and  5,* 
and  it  rarely  fell  to  3.    It  appears  to  me^  therefore,  that  an 
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Araneerie  will  suit  them  best  during  our  winter  in  France^ 
whi<m  is  much  more  severe^  and  cannot  be  compared  with 
that  which  we  have  experienced.  Here  the  orange-  and 
lemon-trees  stand  in  the  open  air.  They  have  thriven  ex«« 
jceedingly  well^  and  produce  as  fine  fruit  as  ip  Portugal, 

The  seeds  which  I  send  you  were  in  part  given  to  me  bf 
the  natives  of  the  country ;  others  I  collected  myself  in  tho 
interior  parts.  I  have  proceeded  beyond  the  most  distant 
parts  known  to  the  English ;  but  an  almost  impenetrable 
chain  of  mountains  of  the  first  order^  known  under  the 
name  of  the  Blue  Mountains,  the  direction  of  which^  mt 
dining  southward,  seems  to  extend  as  far  as  C^pe  Wilson^ 
and  which,  towards  the  north,  terminates  at  Port  Stephens^ 
did  not  allow  me  to  go  further  than  7^  or  80  miles,  reckon-* 
ing  from  Port  Jackson.  If  credit  can  be  given  to  what  vk 
stated  by  the  natives  and  some  English  adventurers,  a  large 
river  of  brackish  water  traverses  these  mountains,  at  the 
extremity  of  which  there  is  a  settlement  of  white  men. 
(This  is  the  name  give^  by  the  natives  to  the  Europeans.) 
Since  my  return  I  have  often  conversed  on  this  subject  with 
ffovemor  King,  whose  conduct  I  cannot  sufliciently  praise  9 
but  he  declared  to  ipe  that  he  placed  no  belief  in  these  re- 
ports, which  were  invented  by  some  deserters,  who  would 
never  have  returned  had  they  met  with  a  settlement  of  £u-4 
fopeans  beyond  these  mountains. 

On  leaving  Port  Jackson,  I  intend  to  proceed  throu^ 
Basse's  Straits  in  order  to  explore  an  island  of  considerable 
extent  lately  discovered  by  some  English  fishermen,  and 
which  has  been  called  King^s  Island.  When  I  have  tenni-* 
nated  the  geographical  part  of  my  labour,  I  shall  proceed 
to  Kangaroo  Island,  on  the  south-west  coast  of  Ne«r 
Hollano,  tlie  southern  part  of  which  neither  I  nor  captain 
Flinders  was  able  to  examine.  I  shall  then  direct  my 
course  to  the  islands  of  St.  Peter  and  St.  Francis,  to  exa-- 
mine  them  again,  and  to  ascertain  the  direction  of  die  con- 
tinent in  that  part  with  which  I  am  unacquainted.  Ph>« 
ceedine  then  from  the  point  where  general  d'Entrecasteaiuc 
stopped,  and  which  we  have  already  seen,  I  shall  proceed 
directly  to  Lewin's  Land,  to  finish  the  survey  of  the  larre 
bay  distinguished  by  the  name  of  the  Geographe.  As  it 
appeared  to  me  of  importance  to  determine  the  position  of 
Rosemary  Isles  discovered  by  Dampier,  and  which  I  have 
already  sought  for  in  vain  biy  the  longitude  and  latitude  as<« 
simed  to  them  in  our  charts,  I  shall  make  a  new  attempt 
to  discover  them,  that  I  liotay  then  procead  to  De  Witt^s 
Land,  the  chart  of  which  ^  not  sumciently  correct  to  en-. 
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sare  the  safety  of  navigation.  The  reasons  which  prevented 
me  from  undertaking  this  labour  the  first  time  I  sailed  along 
that  coast,  are  known  to  you  by  the  letter  which  I  addressed 
la  the  minister  of  the  marine  a  short  time  before  I  left 
Timor.  The  northern  coast  of  New  Holland  and  the  Gulf 
of  Carpentaria  will  terminate  our  labours;  but  I  am  afraid 
that  so  extensive  an  undertaking  will  require. more  time 
than  the  provisions  we  have  laid  in  here  will  admit. 

I  have  seen  not  without  admiration  the  immense  esta** 
blishments  formed  here  by  the  English  during  the  twelve 
years  they  have  been  settled  at  Port  Jackson.  Though  they 
VGgzii  with  great  means,  and  expended  a  great  deal  of  mo-> 
xiey,  it  is  still  difficult  to  conceive  how  they  could  so  soon 
attain  to  that  state  of  opulence  and  splendour  in  which  they 
are  at  present.  Nature  indeed  has  done  every  thing  for 
them  in  the  beauty  and  safety  of  the  port  where  their  esta-« 
blishment  is  situated ;  but  tne  quality  of  the  surrounding 
land  obliged  them  to  penetrate  to  the  interior  of  the  country, 
till  they  found  a  soil  proper  for  the  different  kinds  of  culti-t 
vation,  which  produce  an  abundant  supply  for  their  subsist- 
ence, and  for  the  consumption  of  the  European  vessels  which 
visit  that  coast  for  the  whale  fishery  and  for  other  purposes. 
Besides  brigs,  sloops,  and  middle-sised  vessels,  built  m  tho 
new  colony,  and  belonging  to  different  individuals,  we  found 
on  our  arrival  in  this  port  nine  large  vessels  from  England 
and  two  Americans.  Some  of  them  are  to  return  by  Cnina; 
the  rest  will  be  employed  in  fishing  for  spermaceti  whales. 
The  advantage  arising  from  this  kind  of  speculation  will  add 
a  considerable  increase  to  the  British  shipping,  if  the  fishery 
continues  to  be  successful.  It  is  carried  on  in  general  on 
the  coasts  and  in  the  environs  pf  New  2^a]and. 

The  present  population  of  Port  Jackson,  and  other  places 
occupied  by  the  English,  amounts  to  6000  persons,  employed 
chiefly  in  agriculture.  All  the  fruit-trees  of  Europe  have  dc- 
come  naturalized,  but  they  have  not  all  been  attended  with 
equal  success.  Among  this  number  are  the  apple-, cherry^, 
and  almond-tree.  All  kinds  of  pulse,  without  exception, 
thrive,  are  well  tasted,  and  abunaant  in  the  proper  season* 
The  vine,  which  during  the  first  years  afforded  great  hopes, 
has  degenerated  so  much  that  it  is  doubted  whether  it  will 
maintain  itself.  The  cause  of  this  unexpected  degeneration 
is  not  well  known  :  it  is,  however,  ascribed  to  the  scorching 
drought  of  the  north-east  wind,  the  effects  of  which  are 
pernicious. 

The  natives  settled  in  the  neighbourhood  of  Port  Jackson 
^ave  retired  to  the  interior  part  of  the  country  in  propoiK 
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lion  as  the  English  have  penetrated  into  it.  They  are^  how-^ 
ever^  often  met  with  in  the  town  and  villages^  and  on  th« 
highways^  but  never  in  considerable  numbers.  They  have 
lost  very  little  of  their  primitive  habits ;  it  is  only  remarked 
that  they  have  made  more  progress  in  the  English  language 
than  the  Endish  have  done  in  theirs.  They  are  of  no  use, 
and  little  to  oe  feared.  I  am  strongly  inclined  to  believe  that 
they  are  of  a  different  origin  from  those  of  Van  Diemen'a 
Land. 

As  the  English  government  has  omitted  nothing  that 
could  tend  to  the  prosperity  of  the  establishment^  it  has  no^ 
suffered  in  its  infancy.  A  stock  of  cows,  sheep,  and  goatS;^ 
was  sent  hither  at  its  expense;  and  these  animals  have  mul- 
tiplied SO  much,  that  at  the  enumeration  made  of  them  in 
the  month  of  August  }ast,  there  were  reckoned  to  be  800 
bulls,  3600  cows,  6000  sheep,  1800  goats,  and  more  than 
10,000  hogs.  The  horses  brought  from  the  Cape  of  Good 
Hope  and  Bengal  are  of  all  the  quadrupeds  those  which  have 
thriven  the  least,  though  the  cause  is  still  unknown. 

I  shall  not  enlarge  further  on  these  details  in  this  letter, 
because  I  have  sent  you  a  popy  of  that  which  I  have  ad- 
dressed to  the  minister  of  the  marine.  You  will  find  there 
a  particular  account  of  the  articled  sent  home  in  Le  Natu- 
raliste,  and  which  you  are  authorized  to  receive. 

I  beg  to  be  remembered  to  you,  and  shall  use  my  utmost 
endeavours  to  complete  a  new  collection  as  numerous  at 
that  sent  to  you  by  Le  Naturaliste, 


LXVIL  Statement  of  the  Improvement  and  Progress  of  the 
Breed  of  Jine^wooUed  Sheep  in  New  South  Wades ;  pre-^ 
sented  hy  Captain  M^Arthur  at  the  Bight  Honourable 
Lord  Hobart's  Office^  96th  July,  1803. 

JL  HE  samples  of  wool  brought  from  New  South  Wales 
having  excited  the  particular  attention  of  the  merchants  uid 
principal  English  manufacturers,  captain  M^Arthur  consi- 
ders it  his  duty  respectfully  to  represent  to  his  majesty's 
ministers,  that  be  has  founa,  fix>m  -an  experience  of  many 
years,  the  climate  of  New  South  Wales  is  peculiarly  adapted 
to  the  increase  of  fine*woolled  sheep ;  and  that,  from  the 
unlimited  extent  of  luxuriant  pastures  with  which  that 
country  abounds,  millions  of  those  valuable  animals  may 
be  raised  in  a  few  years,  with  bU(t  little  oth^  expense  than 
the  hire  of  a  few  shepherds. 

Th^ 
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The  specimens  of  wool  that  captain  M^Arthur  has  with 
him,  have  been  inspected  by  the  best  judges  of  wool  in  thia 
kingdom }  and  they  are  of  opinion  that  it  possesses  a  soft- 
ness superior  to  many  of  the  wools  of  Spain,  and  that 
it  certainly  is  equal  in  every  valuable  property  to  the  very 
best  that  is  to  be  obtained  from  thence. 

The  sheep  producing  tliis  fine  wool  are  of  the  Spanish 
kind,  sent  originally  from  Holland  to  the  Cape  of  Good 
Hope,  and  taken  from  thence  to  Port  Jackson. 

Captain  M ^Arthur,  being  persuaded  that  the  propagation 
of  those  animals  would  be  of  the  utmost  consequence  to 
this  country,  procured  in  1797  tliree  rams  and  five  ewes  5 
and  he  has  since  had  the  satisfaction  to  see  them  rapidly 
increase,  their  fleeces  augment  in  weight,  and  the  wool  very 
visibly  improve  in  quality.  When  captain  M^Arthur  left 
Port  Jackson  in  1801,  the  heaviest  fleece  that  had  then  been 
ifborn  weighed  only  three  pounds  and  a  half:  but  he  has 
received  reports  of  1802,  from  which  he  learns  that  the 
fleeces  of  his  sheep  were  increased  to  five  pounds  each,  and 
that  the  wool  is  finer  and  softer  tlian  die  wool  of  the  pre* 
Ceding  year.  The  fleece  of  one  of  the  sheep  originally  im- 
ported from  the  Cape  of  Good  Hope  has  been  valued  here 
at  four  shillings  and  sixpence  per  pound,  and  a  fleece  of 
the  same  kind  bred  in  New  South  Wales  is  estimated  at 
aix  shillings  per  pound. 

Being  once  in  possession  of  this  valuable  breed,  and  hav- 
ing ascertained  that  they  improved  in  that  climate,  he  be- 
came anxious  to  extend  them  as  much  as  possible;  he. 
therefore  crossed  all  the  mixed  bred  ewes,  of  which  hia 
flocks  were  composed,  with  Spanish  rams.  The  lamb& 
produced  from  this  cross  were  much  improved ;  but,  when 
they  were  again  crossed,  the  change  £aur  exceeded  bis  most 
sanguine  expectations.  In  four  crosses,  he  is  of  opinion,, 
no  distinction  will  be  perceptible  between  the  pure  and 
the  mixed  breed.  As  a  proof  of  the  extraordinary  aiid 
fapid  improvement  of  his  flocks,  captain  M' Arthur  ban 
txhibited  the  fleece  of  a  coarse-wool  led  ewe  that  haa  been 
valued  at  ninepence  a  pound ;  and  the  fleece  of  her  lamb^ 
l^egotten  by  a  Spanish  ram,  which  is  allowed  to  be  worth 
three  shillings  a  pound. 

Captain  M^Arthur  has  now  about  four  thousaud  sheep, 
amongst  which  thttre  are  no  rams  but  of  the  Spanish  breed, 
^e  calculates  that  tliey  will,  with  proper  care,  double  them-« 
selves  every  two  years  and  a  half;  and  that  in  twenty  years 
they  will.be. S9  inpreaW.  .^  to  produce  as  much  fine  wool 
as  is  now  imported  from  Spain  and  other  countries  at  an 
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tonual  expense  of  1,800,000 1.  sterling.  To  make  the  prin- 
ciple perfectly  jdain  upon  which  captain  M^Arthur  founds 
this  expectation,  he  begs  to  state,  mat  half  his  flock  has 
been  raised  from  thirty  ewes,  purchased  in  1 793  out  of  a 
ship  from  India,  and  from  about  eight  or  ten  Spanish  and 
Irish  sheep  purchased  since.  The  other  half  of  his  flocjc 
were  obtained  in  ISOl,  by  purchas«  from  an  ofiicer  who 
had  raised  them  in  the  same  time,  and  from  about  the  same 
number  of  ewes  that  captain  M^Arthur  commenced  with. 
This  statement  proves  that  the  sheep  hav«  hitherto  multi- 
plied more  rapidly  than  it  is  calculated  they  will  do  in  fti- 
ture ;  but  this  is  attributed  to  the  first  ewes  being  of  a  more 
prolific  kind  than  the  Spanish  sheep  are  found  to  be ;  for, 
$ince  captain  M^Arthur  has  directed  his  attention  to  that 
breed,  he  has  observed  the  ewes  do  not  so  often  produce 
double  lambs. 

As  a  further  confirmation  of  the  principle  of  increase  tha* 
^captain  M'Arthur  has  cndeavourea  to  establish,  and  which 
he  is  positive  time  will  prove  to.  be  correct,  he  would  refer 
to  the  general  returns  transmitted  from  New  South  Wales. 
In  1 796  (since  when  not  one  hundred  sheep  have  been  im*^ 
ported)  1331  were  returned  as  the  public  and  private  stock, 
of  the  colony.  In  1801,  6757  were  returned  ;  and  although 
between  those  periods  all  the  males  have  been  killed  as  sooa 
as  they  became  fit,  yet  there  is  a  surplus  over  the  calculation 
of  633. 

Captain  M^ Arthur  is  so  convinced  of  the  practicability 
of  supplying  this  country  with  any  c[uantity  of  fine  wool  it 
ttiav  require,  that  he  is  earnestly  solicitous  to  prosecute  this, 
as  It  appears  to  him  an  important  object ;  and  on  his  return 
to  New  South  Wales  to  devote  his  whole  attention  to  acce-* 
lerate  it6  complete  attainment.  All  the  risk  attendant  on 
the  undertaking  he  will  cheerfully  bear :  he  will  require  no 
pecuniary  aid :  and  all  the  encouragement  he  humbly  soli^ 
citB  for  is  the  protection  of  government,  pennission  to 
oecupy  a  sufficient  tract  of  unoccupied  lands  to  feed  his 
flocks,  and  the  indulgence  of  selecting  from  amongst  the 
convicts  such  men  for  shepherds  as  may,  from  their  previous 
occupations^  know  sometning  of  the  business. 

London,  (Signed)      John  M^Arthur. 

July  »6,  i€o$. 
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LXVIII.  Proceedings  of  Learned  and  other  SocietieSi 

SOCIETY  OP  THE  FRIENDS  OP  THE  SCIENCES  AT  WARSAWi 

Xn  their  public  sitting  of  May  5^  this  Society  proposed  thei 
following 

Prize  Questions: 

I.  The  formation  of  saltpetre  was  formerly  much  mortf 
(Considerable  than  at  present  in  several  provinces  of  the  ci- 
devant  Poland ;  so  that  it  formed  an  important  article  of 
cominerce.  The  Society^  therefore,  rec^uires  an  answer  to 
the  following  question : — 1st,  Are  there  m  these  provinces 
aiiy  kinds  of  earth  from  which  saltpetre  can  be  obtained 
by  lixiviation  without  any  forther  preparation ;  and  where 
are  these  earths  found  ?  fid.  The  Society  requires  a  che- 
mical examination  of  the  mould  or  upper  strata  of  earth 
in  those  parts  of  the  Ukraine  and  Podolia  which  formerly 
produced,  or  still  produce,  the  greatest  quantity  of  saltpetre^ 
m  regard  to  the  fcmnation  of  this  salt  at  the  place  of  ob- 
servation. Sd,  A  comparison  of  the  Polish  saltpetre,  as 
sold  in  commerce,  in'regard  to  purity,  with  that  manufoc*^ 
tured  in  other  countries^  and  particularly  that  of  Bengali 
4th,  An  accurate  description  of  the  process  by  which  salt« 
petre  is  obtained  and  refined  in  the  different  manufactories 
of  the  Ukraine  and  Podolia.  5th,  Whether  the  new  che- 
mistry affords  any  means  of  improving  these  processes,  so 
that  saltpetre  may  be  obtained  at  a  cheaper  rate  and  in  a 
greater  state  of  purity.  6th,  A  comparison  of  the  expenses 
of  manufacturing  saltpetre  accordii^  to  the  new  French^ 
the  German,  and  the  Polish  method.  7th,  A  comparison 
of  the  East  India  saltpetre  with  the  saltpetre  made  in 
the  different  manufBictories  of  Europe,  both  before  the 
year  1790  and  at  the  present  time.  8tn,  Plan  for  carrying 
on  trade  with  this  production  in  the  most  advantag^us 
manner,  so  as  to  make  it  pay  for  the  expenses  of  manufac-* 
turing  it. 

II.  It  is  well  known  that  a  considerable  and  advantageous 
trade  was  formerly  carried  on,  and  particularly  at  Venice, 
with  the  Polish  cochineal  of  czerwiec  {coccus  Polontais 
iinctorius).  The  Society  therefore  requires,  1st,  A  com- 
plete natural  history  of  czerwiec,  with  an  account  of  the 
difference  between  the  real  Polish  coehineal  and  the  false, 
which  is  so  often  sold  for  the  real  czerwiec  ;  and  how  thi» 
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deception  can  be  detected,  sd.  What  is  the  essential  dif" 
terence  between  the  American  cochineal  and  the* Polish 
czerwiec  ?  3d,  For  what  reasons  has  the  American  cochi- 
neal been  preferred  in  modem  times  to  the  Polish  i  and  by 
what  means  can  czerwiec  be  again  introduced  into  com^ 
merce  ?  4th,  Can  barren  sandy  land,  useful  for  no  other 
oeconomical  purpose,  be  employed  in  the  regular  cultivatton 
of  czerwiec  ?  ^th.  In  what  manner  can  czerwiec  be  raised 
at  the  least  expense,  and  in  the  greatest  abundance  ?  7tb^ 
Whether  czerwiec  possesses  any  medicinal  properties  ? 

III.  As  the  plague  formerly  occasioned  great  devastation 
in  Poland,  the  Society  requires,  1st,  A  complete  history  of 
the  plague  in  Poland,  from  the  most  authentic  sources.  The 
author  must  examine,  2d,  Whetlier  this  epidemia  did  not 
sometimes  ori^nate  in  Poland,  or  whether  it  was  brought 
to  these  provmces  from  foreign  countries?  3d,  In  both 
these  cases,  what  were  the  regular  symptoms  by  which  it 
was  known ;  and  could  the  place  where  the  disease  chiefly 
originated  be  determined  from  these  symptoms  ?  4tb,  Whe« 
ther  the  disease  by  passing  from  one  province  to  another 
became  more  destructive ;  or  whether  its  malignant  nature 
was  thereby  moderated  ?  5th,  What  means  of  preventing 
the  infection  were  employed  at  diflferent  periods  in  this 
country  with  success ;  and  what  mode  of  curing  the  disease 
has  been  found  most  effectual  ?  ()th,  Whether  the  total  ex- 
tirpation of  the  pla^e  be  possible ;  and  in  what  manner 
this  is  to  be  accomplished  ? 

The  papers,  written  in  the  Polish,  Latin,  German,  or 
French  languages,  must  be  transmitted,  post  paid,  to  the 
secretary  oi  the  Society  of  the  Friends  of  the  Sciences,  be- 
fore the  end  of  August  1804. 

The  prize  for  the  best  essay  on  each  of  these  subjects  is 
a  gold  medal  of  the  value  of  forty  ducats. 

One  of  these  prizes  only  is  paid  from  the  funds  of  the 
Society.  The  other  two  are  proposed  by  two  worthy  mem- 
ber^>  actuated  by  a  laudable  zeal  for  jdiftusing  useful  know* 
iedge. 

ACADBMT  OF  SCIEKCBS  AT  BERLIN. 

The  following  papers  were  readan  this  society  during  tlie 
4ir8t  half  of  the  year  1803  : 

Jan.  6th.  A  aissertation  on  the  nature^  causes,  and  cure 
of  mania ;  by  Dr..  Hufeland. 

Jan.  13th.  Professor  Bode  read  an  extract  from  his  Joup«> 
nal  of  Astronomical  Observations ;  with  a  description  of  a 
Hew  sextant  bj^  M.  Klengert,  of  Breslau. 

Jan. 
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Jaii.  SOth.  M.  Ancillon-:  continuation  and  conclusion  of 
his  Philosophical  and  Moral  Thoughts. 

Jan.  87th^  being  a  public  sitting,  M.  Meiian  ddivered 
VI  introductory  oration.  M.  du  Verdy  read  a  sketch  of  s 
plan  of  equestrian  exercises  in  imitation  of  the  tournament9 
of  the  antient  chivalry.  M.  Erman :  Anecdotes  of  the  reign 
of  the  elector  Frederic  William  the  Great,  from  a  manuscript 
journal  of  Th.  Sig.  deBuch,  mar^chal  du  voyage  of  the  great 
elector :  first  memoir.  M.  Klaproth :  On  meteoric  stones 
and  metallic  masses.  M .  Klein :  On  diseases  of  the  mind- 
and  mental  debility  in  a  juridical  point  of  view. 

Feb.  3d.  M.  Erman  read  a  dissertation  of  baron  de  Cham- 
brier,  ambassador  at  the  court  of  Sardinia,  On  Casimir, 
margrave  of  Brandenboui^-Bareith :  second  memoir. 

Feb.  10th«  Dissertation  on  propping  fruit-trees,  with  ob- 
servations by  M.  TrefF. 

Feb.  17th.  Professor  Burja :  On  the  relation  which  exist? 
between  music  and  declamation :  first  memoir. 

Feb.  fi4th.  M.  Klein :  A  continuation  of  his  dissertation 
on  diseases  of  the  mind  and  mental  debility. 

March  3d.  M.  Trembley :  Memoir  on  the  philosophy  of 
tht  poets. 

March  lOth.  M.  Klaproth  :  Continuation  of  his  treatise 
on  meteoric  stones  and  metallic  masses. 

March  1 7th.  M.  Bernoulli :  On  the  atmospheres  of  the 
celestial  bodies,  by  M.  D.  Melanderhjelm,  perpetual  secre- 
tary of  the  Academy  of  Sciences  at  Stockholm;  and  a 
memoir,  transmitted  by  M.  La  Grange,  entitled  Researches 
on  several  Points  of  Analysis  relating  to  preceding  Me- 
moirs. 

March  24th.  M.  Teller  t  A  psychological  dissertation  on* 
imitation  in  style. 

March  31st.  M.Denina:  A  continuation  of  observations 
on  the  common  ori^n  of  the  Sclavonic,  Latin,  Celtic,  and 
German  languages. 

April  filst.  M.  Gerhard:  Observations  and  conjectures 
on  simple  earths.    Part  i# 

April  28th,  M*  Trembley :  On  the  methods  of  approxi- 
mation :  second  memoir. 

May  5th.  M.  Biester  delivered  an  oration  on  character. 

May  ISth.  M«  Erman :  Anecdotes  of  the  reign  of  the 
elector  Frederic  William  the  Great :  second  memoir. 

June  9th.  Professor  Fischer  :  On  measuring  heights  by 
the  barometer- 

June  ]6th.  M.  Bastide:  On  the  alopecurus  pratensis. 
Professor  Fischer ;  A  90X(tinuation  of  his  dissertation. 

4i,  June 
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June  S3d.  M.Bastide:  A  dissertation  of  profes80tButt« 
man  on  the  philosophical  meaning  of  the  Grecian  deities^ 
and  particularly  Apollo  and  Diana. 

JunedOth*  M.Bastide;  Anew  commentary  on  Mon- 
taigne. 

The  Physical  Class  has  proposed  the  following  questions 
as  the  subiect  of  prizes  for  the  year  1805 : 

I.  Is  Aiariott's  law  a  mxeral  law  for  all  elastic  fluids^  or 
onhr  for  atmospheric  air  ? 

^  XL  What  is  the  nature  of  that  disease  called  inflamma* 
lion  of  the  spleen,  which  prevails  so  much  among  cattle  ? 
whence  does  it  arise  ?  and  what  is  the  method  of  cure  ? 
The  prize  for  each  of  the  above  questions  is  fifty  ducats. 
III.  As  the  lungs  consist  of  a  cartilaginous  air-pipe  and 
cellular'tissue,  to  which  lymphatic  vessels,  bronchial  arte* 
lies,  veins  and  nerves,  proceed — and  as  the  pulmonary  ar- 
tery and  veins  convey  the  whole  mass  of  the  blood  through 
the  lungs,  answers  to  the  following  queries  are  required :— - 
In  what  manner,  and  where,  does  the  cartilaginous  air-pipe 
terminate  ?    Does  it  proceed  into  the  cellular  tissue  of  the 
lungs,  or  has  it  determinate  boundaries  ?    Does  it  remain 
cartilaginous  in  its  minutest  divisions,  and,  as  such,  does  it 
terminate  in  the  surrounding  cellular  tissue  ?    Do  the  bron- 
chial vessels  belong  merely  to  this  cartilaginous  pipe,  or 
to  the  cellular  tissue  and  the  lungs  also  ? — that  is  to  say,  Dp 
the  bronchial  vessels  convey  nourishment  to  the  air-pipe 
alone,  or  to  the  cellular  tissue  also  ?     Where  does  the  pul- 
monary artery  of  the  lungs  end  ?    Does  it  convey  the  blood 
by  help  of  the  cellular  tissue  merely^hrough  the  lungs,  and 
transmit  it  immediately  to  the  veins  of  the  lungs,  or  does  it 
expire  a  fluid  into  the  cellular  tissue  of  the  Itmgs,  which  in 
breathing  flows  out  through  the  wind -pipe  ?— or.  Does  the 
Dulmonary  artery  separate  a  moisture  irom  the  exterior  sur- 
lace  of  the  limgs  ?     Where  do  the  pulmonary  veins  arise  ? 
Do  they  arise  alone  from  the  arteries,  or,  as  absorbing 
vessels,  do  they  take  their  origin  in  part  also  from  the  bron- 
chia, the  cellular  tissue  of  the  lungs,  and  from  the  exterior 
surface  of  the  lungs  ?     How  do  the  nerves  of  the  eight 
pair  and  the  intercostal  nerves  terminate }    Do  those  of  the 
eight  pair  terminate  alone  in  the  bronchia,  or  do  they  run 
into  the  cellular  tissue  of  the  lunfi:s  ?    Are  the  eight  pair 
connected  with  the  branches  which  the  intercostd  nerve 
sends  out  to  the  finest  vessels  in  the  lungs  ?    The  prize  is 
a  golden  medal  of  the  value  of  80  ducats,  or  80  ducats  in  • 
money.    The  answers  must  be  grounded  on  microscopical 
observations. 
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LXIX.    Intelligence  and  Miscellaneous  Articles. 

AEROSTATION. 
— ^  Hamburgh,  Aug.  is. 

Jl  ROFBssoR  Robertson  yesterday  made  his  second  ascent, 
which,  like  the  former,  was  exceedingly  brilliant.  At  a 
quarter  past  twelve  he  stepped  iiito  the  car,  with  his  friend 
M.  Lhoert,  carrying  with  him  barometers,  thermometers, 
a  speaking  trumpet,  &c.  At  35  mintutes  after  twelve,  the 
balloon  being  at  the  height  of  600  toises,  M.  Robertson 
launched  a  parachute,  which  fell  very  slowly.  At  three 
quarters  after  twelve  the  balloon  was  at  the  height  of  about 
1200  toises.  During  this  ascent  Mr.  Robertson  made  several 
new  experiments,  which  had  been  suggested  to  him  by  some 
of  our  philosophical  men. 

Aug.  13. 

Professor  Robertson  and  his  friend  returned  hither  at  four 
in  the  afternoon.  Their  second  aerial  voyage  has  been  as 
successful  as  the  first.  As  the  wind  carried  them  towards 
the  sea,  and  the  sky  was  so  obscured  by  thick  clouds  that 
they  could  not  see  to  a  great  distance^  they  did  not  rise  to 
90  great  a  height  as  the  nr$t  time.  The  aeronauts  descended 
near  the  village  of  Rehout,  in  Holstein,  having  traversed 
about  eight  miles  in  the  course  of  an  hour.  Mr.  Robertson, 
during  this  voyage,  made  some  new  experiments,  an  account 
of  which  he  has  promised  to  publish. 

By  observation*  made  during  his  last  ascent,  Mr.  Robert- 
son has  found  that  barometric  calculation  does  not  show 
with  precision  the  real  heights  in  the  atmosphere.  He 
weighed  different  bodies  by  means  of  a  spring  balance,  and 
found  a  great  difference  between  their  gravities  in  the  ele- 
vated regions  of  the  atmosphere  compared  with  those  at  the 
surface  of  the  earth.  He  ascertained  that  the  magnetic  vir- 
tue decreases  as  the  square  of  the  distances.  He  observed 
that  sounds  may  be  conveyed  upwards  to  the  height  of  SOD 
toises,  while  downwards  they  can  be  conveyed  only  half 
that  distance.  The  solar  rays  collected  in  the  focus  of  a  lens 
lose  one-third  of  their  intensity.  Mr.  Robertson  is  prepar« 
ing  to  continue  his  tour  to  Petersburgh. 

Aug.  15. 

It  was  42  minutes  past  twelve  when  Mr.  Robertson  de- 
tached his  balloon  from  the  earth  when  he  made  his  last 
ascent.    The  barometer  being  at  SI  inches  1 2  lines,  and  the 
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thermometer  at  21  degrees,  he  launched  two  parachutes  of 
different  sizes^  and  loaded  with  equal  weights^  in  order  to 
calculate  the  resistance  of  the  air.  .  The  second^  which  was 
launched  a  hundred  toises  higher  than  the  first,  fell  with 
much  greater  velocity^  but  aid  not  unfold  itself  till  it  had 
passed  over  a  double  space.  At  51  minutes  after  twelve  hcf 
passed  between  two  large  clouds,  which  seemed  to  open 
to  aflford  a  passage  to  the l)alloon.  The  form  of  these  masses 
of  vapour  is  oblong.  They  resemble  rags  suspended  above 
the  earth.  Their  upper  parts  do  not  form  in  their  ag- 
gregate a  smooth  surface,  as  appears  to  those  who  look  at 
them  from  the  earth ;  on  the  contrary,  they  resemble  long 
pyramids.  This  effect  ought  to  be  ascribed  to  caloric,  which^ 
if  we  may  use  the  expression,  converts  these  masses  into 
Montgolners,  the  elevation  of  which  is  proportioned  to  the 
density  of  the  atmosphere.  They  appeared  to  Mr.  Robert- 
son to  plunge  towarcfs  the  earth,  in  consequence  of  an  op- 
tic effect  resulting  from  the  apparent  immobility  of  the  bal- 
loon, which,  however,  was  rising  at  the  rate  of  50  feet  per 
second.  When  the  thermometer  mdicated  one  d^ee  above 
freezing,  and  the  barometer  stood  at  15  inches,  Mr.  Robert- 
son set  at  liberty  two  pigeons,  which  descended  with  the  ra- 
pidity of  lightning,  without  moving  their  wings,  and  in  a  plane 
slightly  inclined.  When  the  barometer  stood  at  14  inches 
he  let  off  a  third  pigeon,  which,  having  fluttered  about  for 
a  moment  with  difficulty,  perched  on  the  net- work,  and 
would  not  quit  it.  Two  butterflies  let  go  at  the  same  time 
tried  to  use  their  wings,  but  in  vain,  as  the  air  was  too  rare: 
they  never  quitted  the  car,  and  fluttered,  but  in  a  very  feeble 
manner.  Tinder  exposed  to  a  convex  glass  of  six  inches  focus 
did  not  catch  fire  till  the  end  of  some  minutes.  The  rays 
refracted  by  the  prism  no  longer  exhibited  lively  and  distinct, 
but  weak  and  confused,  colours.  Weights  attached  to  a 
spring  balance  had  lost  one  half  of  their  gravity.  The  mag- 
netic needle  began  again  to  put  itself  in  motion.  By  means 
of  a  very  ingenious  instrument  invented  by  M.  Hez,  me- 
chanician, he  inclosed  four  inches  of  the  surrounding  air 
along  with  mercury,  and  marked  exactly  the  point  where 
the  air  and  the  mercury  were  united.  When  he  reached  the 
earth,  he  found  that  the  latter  filled  the  whole  tube  within 
a  tenth.  This  important  experiment  seems  to  prove,  that 
in  the  upper  regions  there  exists  nothing  but  vapours,  and 
no  atmospheric  air.  If  this  conjecture  of  Mr.  Robertson 
be  verified,  there  will  be  no  reason  why  people  may  not 
ftscend  to.amuch  greater  height  than  that  of  3670  toises,  to 
which  we  know  some  have  ascended :  but  for  this  purpose 
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&  balloon  of  40  or  50  feet  ia  diameter  would  be  necessary  f 
otherwise  the  loss  of  gas  experienced  by  the  balloon  might 
make  it  descend  with  a  velocity  which  would  endan^r  the 
lives  of  the  ac^ronauts.  Mr.  Robertson  experienced  this  dur-^ 
tng  his  ascent  before  the  iast^  when  he  was  in  dai^r  of  being 
killed. 

ASTRONOMY. 

The  eclipse  of  the  sun  which  took  place  on  the  momihy 
of  Aug.  1 7th  was  observed  at  Paris,  the  weather  being  very 
fine>  by  all  the  astronomers^  Delambre^  Messier,  Bouvard^ 
Lalande  nephew,  Burckhardt,  and  myself.  I  saw  the  com- 
mencement at  b^  59°"  18%  at  the  college  of  France;  and 
M.  Messier  observed  the  end  at  7*^  46"^  8'.  In  consequence 
of  the  rule  I  have  formed  to  calculate  such  observations,  the 
same  day  I  found  the  conjunction  at  6^  30°^  84'  true  time, 
reduced  to  the  meridian  of  the  observatory.  This  will  serve 
as  a  term  of  comparison  for  finding  the  longitude  of  all  those 
countries  where  it  may  have  been  observed.  It  was  annular 
in  Egypt.  Dblalandb* 

DREADFUL  ACCIDENT. 

On  Thursday  the  8th  of  September  a  steam  engine  em* 
ployed  to  assist  in  clearing  the  works  from  water  at  the 
tide-mills  now  erecting  in  the  marsh  between  Greenwich 
and  Woolwich,  was  blown  up  by  the  force  of  the  contsdned 
steam.  The  explosion  was  as  sudden  and  dreadful  as  that 
of  a  powder-mill^  and  was  accompanied  with  a  similar  qoise^ 
which  was  heard  at  a  great  distance  from  the  place.  The 
engine  was  on  Mr.  Trevethick's  plan^  worked  by  the  ex- 
pansive force  of  steam  only^  without  employing  condensa- 
tion as  in  the  engines  in  common  use.  It  was  literally 
blown  to  pieces  ;  and  we  are  sorry  to  state^  that  by  the  ac* 
cident  three  people  were  killed  on  the  spot,  and  three  others^ 
all  that  were  there  at  the  time,  so  nmch  hurt  that  two  of 
tliem  are  not  expected  to  recover.  It  was  a  fortunate  cir* 
Gumstance  that  the  accident  happened  at  a  time  when  the 
other  workmen  were  at  dinner,  or  a  much  greater  number 
might  have  lost  their  lives. 

Steam-engines  on  Mr.  Trevethick's  plan  require  a  boiler 
of  immense  strength  j  for  they  work  with  a  power  some- 
times equal  to  6o  pounds  on  the  square  inch,  while  common 
engines,  even  Mr.  Watts's,  seldom  work  with  more  than 
5  pounds.  We  are  happy  to  state,  however,  that  the  present 
accident  arose,  not  from  the  impossibility  of  making  a  boiler 
•trong  enough^  but  from  a  culpable  mismanagement  of  a 
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boy  appointed  to  attend  the  engine.  Impatient  to  finish  his 
work,  ne  had  put  a  piece  of  timber  between  the  top  of  the 
safety  valve  and  a  beam  above  it,  so  that  it  could  not  nse  to 
allow  steam  to  escape  when  produced  in  greater  quantity  than 
required.  He  even  went  away  to  fish  in  the  river.  In  the 
mean  time  the  engine  was  stopped  by  another  workman^ 
who  knew  not  what  the  boy  had  done,  and  in  a  short  time 
Che  mischief  we  have  stated  followed.  The  boy  had  re- 
turned, and  was  in  the  very  act  of  removing  the  piece  of 
wood  he  had  so  imprudently  put  over  tlie  valve  when  the  ex- 
plosion took  place.  He  was  tb^  least  hurt  of  all  who  were 
near  the  spot. 

This  accident  ought  to  serve  as  a  warning  to  engineers  to: 
construct  their  safety  valves  in  such  a  manner  that  common 
workmen  cannot  stop  them  at  their  pleasure;  which  may  be 
easily  done. 

From  the  way  in  which  part  of  the  boiler  was  bent,  whicl| 
was  constructea  of  cast  iron  nearly  an  inch  in  thickness,  ii 
is  thought  the  steam  must  have  acquired  an  expansive  force 
^ual  to  SOO  pounds  on  the  square  inch  before  it  gave  way 
i— a  force  much  beyond  any  that  can  ever  be  required.  But 
though  this  shows  tliat  engines  on  Mr.  Trevethick's  plan 
may,  with  proper  precautions^  be  worked  with  as  much  safety 
as  those  on  the  common  principle^  such  an  accident  as  the 
one  we  have  stated  cannot  fail  to  intimidate  some  people 
from  adopting  them.  It  is  therefore  with  much  pleasure 
we  state  that  a  boiler  on  a  new  construction,  calculated  to 
bear  a  much  higher  degree  of  expansive  force  than  can  ever 
in  any  case  be  required,  has  been  lately  invented  by  a  very 
aUe  engineer,  Mr.  Woolf.  It  consists  of  a  combination  of 
cylindrical  tubes,  which  unite  the  double  advantage  of  ex- 
posing a  much  lar^r  surface  to  the  action  of  the  fire  than  the 
common  boiler,  while  they  possess  a  much  greater  degree  of 
strength.  This  invention  appears  to  us  so  important,  that 
we  shall  take  an  early  opportunity  of  laying  a  description  of 
it  before  the  public. 

METHOD   OF  PREVENTING    IRON  AND  STEEL   PROM 

RUSTINO  ♦. 

C.  Coint6  has  found  out  a  method  of  preventing  the  oxi- 
dation of  iron  and  steel,  or,  to  hpeak  in  language  more  ge- 
nerally understood,  to  prevent  iron  and  sted  from  rusting. 
This  method  consists  in  mixing  with  fat  oil  varnish  a  half, 
at  least,  or  rather  four-fifths,  of  well  rectified  spirit  of  tur- 
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pentine.  This  varnish  is  applied  slightly,  and  in  an  eqaal 
manner,  by  means  of  a  sponge ;  after  which  the  article  ia 
suffered  to  dry  in  a  place  sneltered  from  dust.  Articles  var- 
nished in  this  manner,  it  is  said,  will  retain  their  metallic 
brilliancy,  and  never  contract  any  spots  of  rust.  This  var- 
nish may  be  applied  also  to  copper,  of  which  it  preserves  the 
polish,  and  brightens  the  colour.  It  may  be  employed  in 
particular,  with  advantage,  for  preserving  from  alteration 
philosophical  instruments,  which,  in  the  course  of  experi- 
ments, are  brought  into  contact  with  water,  and  by  those 
means  are  liable  to  lose  their  splendour,  and  to  become  tar- 
nished. 

A  SHOWER  OF  MUD. 

The  Journal  dc  Physique  for  Germinal  contains  a  letter 
from  De  Fortis  to  the  editor,  in  which  he  gives  an  account 
of  a  shower  of  mud  which  fell  in  the  evening  of  the  27th 
of  March  near  Udina.  *'  The  wind  (says  the  author)  had 
blown  with  violence  from  the  east  for  three  days.  The 
extent  of  country  which  was  abundantly  besprinkled  by  this 
strange  rain  was  twelve  miles  in  diameter  from  the  borders 
of  the  sea  to  the  bottom  of  the  Alps  of  Carnia.  I  do  not 
know  whether  the  partisans  of  the  opinion  which  makes 
lava  come  to  us  from  the  moon,  can  derive  any  arguments 
in  their  favour  from  the  mud  which  has  covered  the  plains 
of  Friouli ;  but,  for  my  part,  1  first  imagined  that  the  wind, 
being  charged  in  Sicily  or  near  Naples  with  clouds  of  vol- 
canic dust,  had  deposited  them  at  the  bottom  of  the  Camian 
mountains,  which  prevented  the  clouds  from  going  further. 
But  having  then  observed,  through  a  very  powerfiil  mag- 
nifying glass,  a  specimen  of  the  seaiment  in  question  which 
a  friend  sent  me  from  Udina,  I  convinced  myself  that  it 
had  not  the  least  resemblance  to  that  detritus\jh\z\i  is  rsdsed 
by  volcanoes  to  the  superior  regions  of  the  atmosphere.  It 
appears  to  me  more  natural  to  suppose  that  a  storm,  or  per- 
haps water-spouts  at  sea,  having  sucked  up  some  of  the 
muddy  water  which  the  rivers  by  their  inundation  leave  on 
the  plains,  raised  them  to  the  upper  regions,  where  they 
were  carried  away  by  the  winds.  It  is  m  consequence  of 
similar  circumstances,  very  natural  and  common,  that 
worms,  tadpoles,  and  small  fishes  have  often  been  seen  to 
fall  from  the  clouds  with  rain,  without  any  person  conceiv- 
ing the  idea  of  making  them  come  from  an  aerial  race  or 
from  another  globe.'* 
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Marine  Spencer. 


SS4  EttrwitfhM  ike  tkkd  mkgmeof 

Silcx          -  *  -  -  4S 

Alumme         -        -  -  -  l6 

Oxide  of  iron  *  *  -  16 

Lime          -  -  -  -  g 

Soda        -         •        -         *  -  4 

Muriatic  acid  -  -  -^  1 

'  Water  and  volatile  parts  •  5 

99 

Dr.  Kennedy  makes  no  mention  of  ma^esia^  but  he  in*^ 
dicates  muriatic  acid  as  one  of  the  principles  of  basaltes. 
M.  Klaproth  analysed  it  again^  in  order  to  try  to  discover 
it.  He  decomposed  basaltes  by  nitric  acidj  and  poured  into 
the  solution  a  solution  of  nitrate  of  silver.  He  observed  a 
slight  cloudy  and  collected  a  deposit  which  weighed  S-iOths 
of  a  ffnun.  On  this  muriate  ot  silver  he  found  nitric  acid, 
whicn  reduced  it  to  l-20th  of  a  grain  ;  a  quantity  so  small, 
that  it  does  not  announce  the  hundredth  part  of  a  grain  of 
muriatic  acid  in  the  basaltes  of  Hasenberg. 

Atuilysis  (ffthe  Gold  Ore  qf  Tra$iSyhama. 

It  was  by  the  analysis  of  these  gold  ores,  so  rich,  that 
M.  Klaprotti  discovered  tellurium ;  and  as  this  new  metal 
constitutes  the  greater  part  of  them,  they  have  since  been 
called  the  auriferous  ores  of  Tellurium.  Under  this  name 
M«  Klaproth  comprehends, 

1st,  That  of  paradoxal  gold,  or  the  problematic  metal 
taken  from  Mariahilf,  near  Zalathna,  in  the  mountains  of 
Faczebaycr  in  Transylvania. 

A  thousand  parts  of  this  ore  of  tellurium  are  composed  of 
Tellurium  -  '-       9^5.50 

Iron  -  -  -        7g*00 

Gold  -  -  -  8*50 
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8d,  The  ore  of  graphic  gold  of  Ofienbanya,  which  is  very 
rich.     It  contains 

Tellurium  -.  -         -        60 

Gold  •^  -   .   .      -        30 

Silver  •  -  -        10 
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